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PROBLEM TO BE SOLVED: To obtain raf f inose synthetase having activity for producing 
raf f inose from sucrose and galactinol, capable of changing a content of 
oligosaccharide belonging to a raf f inose group in plants , and useful in e.g. food 
materials . 

SOLUTION: This synthetase has activity for producing raf f inose from sucrose and 
galactinol and has the following physicochemical properties; action and substrate 
specificity, to produce raf f inose from sucrose and galactinol; optimum pH, 6-8; 
optimum temperature, 35-4 0 


ABSTRACT : 


COPYRIGHT: <C)1999,JPO 


(19)B#H#ff/r (JP) <12) ^ ^ i|# It ^ ^ (A) (Il)ttMM&H*f» 

1-123080 


(43)&WB ¥^11^(1999) 5 HUB 


(51) IntCl. 6 


F I 


C 1 2 N 15/09 

ZNA 

C12N 15/00 ZNAA 

A 0 1 H 5/00 


AO 1H 

5/00 A 

C 1 2 N 9/00 


C 1 2N 


// (C 1 2 N 9/00 




C 1 2 R 1: 19) 







ms^t mimvWitf ol g£37bd 

(21)tfl«#ff 

ft»¥9-292969 

<71)tHHA 

000000066 

(22)fflBB 

¥J£9*F<1997)10.B24B 


$azm*!kfmm i t@ i5» i# 








#^;nm;ii«nt;ii«fK»*pfri-i 1*0 








mm ®m 




»^/ii»Jn«WJin«SE»*iri-i ■*© 












w&/njiyn«wj(i«K*&**r 1-1 







<74)ft«A 



(54) ISTOfclW y^/-X^J*BM3jfi» 77^/-X©«je^Rt«^«*E««[«r 


(57) iwmi 

mm] s-x&mm*m%.u mm<DX^ 

(2) S1pH : &6~8 

(3) Stag: &3 5~4 0°C 
(4) 

S:^75kDa— 95kDa©^Ur^U/PT$ 
;«l(Native PAGE) lz£*)MfeZtl 
Stfl:|!l9 0kDa-l 0 0 k D a aSTBfefTFfc 
i>ft£ SD S-jKUT^ 'J*T5 F^TO*® ( SD 
S-PAGE) fc±0»IS*l4*fl:»9 0kDa 
— 1 0 OkDa 

(5) mm: N-lf^7|/^S 
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(2) 


mm^i 1-1 23080 


y-x &4iftr«att*qrr * ^ 7 * y-x-^pspt 

[|9*fl2] TIB (A). (B> % <C)X<2(D> 

( a ) wmLvmaws s tiea^r 5 y igiE?!i£*-r 
( b ) mm<owM^si,zMm<r>T$ ymn^nzau 

Jn, Xii®&£^tfT$yi?IE^J^&9. x? 

( c ) wmwmm&2> a ^ibk^t s yKswi** 
( d ) gs^j^ia^j#^2 4 fcuawr s yssaifcis 

? n-x t tf? 9 & J —MD- / — X 2r£j£-T 4 

[H*JS3 ] TIMES**^!!^ 1 IE»«05 7 4 

( 1 ) *fflatf£»ft#!tt : X?a-xfc#:??f-y- 

(2) SIpH : i&6-8 

( 3 ) Sffi&ffi : %J3 5—4 0"C 
( 4 ) 4HF* : 

i:fe75kDa-95kDa 

©#y u^r s f^-'/i^u&i&kj: 

^i;: £|90kDa— lOOkDa 
flMBefeffTfcfett* SD S T9 U;kr 5 H^VU 

j: oanssn^^TM : #99 o k d a- 1 o 

OkDa 

[ff*Jl4 ] T S yKEW+fc. K8l£l0>i»9#S-2 

8-30 t^Thg-r 5 y Kffi^J^-^tflt^ i uao^ 
y-ry-x-s-fiftgifi. 

[f*£Jf 5 ] TIB ( C ) Xl± ( D ) £50t? 

( c ) wm&msmft2. 4 \zwmr 5 yigKAM 
( d ) wmk<?>wm^z 4 kMa&fivr s yiaaflfctj 

vv—xhti^ti-s—ivfr^? 4 ;-x£%sfct& 

1 — 5 w v#hj&»— Jlfcia^o^ ? ■< y — x£-j&$S£ 


77^ y-xeoget:^,, 

[19*318] TIB (A). (B). <C)X«(D> 
yj MS: 3 — Y-t h D N A „ 

( a ) mmompm^ 5 kss&cdt s y sras: ^nj- 

( b ) m&m^mm^ 5 mm^r 5 yisswifcijn 
t . 1 < ia»r 5 ;&<7>wm. x&.wx.n 

10 Jn. Xi^&£^trTSyi?B&aja>£>3r9. ipo. X9 

n-xttfyv^s-ivfr^y 4 y-x£«r&*g 

( c ) mm&mm^ 2 4 {-ie®«ot 5 y kkbisw 

< d ) wm&rtBfflm%2 4 ^tsa^r 5 yissMcts 
wc. ifL<aii»75yi« x*. if a, 
#jn. ximuz&tsTssmmmfr^*). no* x 
7 o— x t tf? y ^-y — M^h 5 y y — x s 

20 [^59 ] TIE ( C ) XJi ( D ) Hz5kt^ ywft 

( C ) Wf=^ 2 4 fclE»«T 5 S WmMtt 

( d ) wmm^mm^ 2 4 tieaw s y Kia^Jtii 
^t. i«t<«i«fla«Tsy»tf>iffl«, 

^n^h#5?f/-;W)^77^-x^t^ 

M10] TIB ( a K (b). (c)Xti 
30 ( d ) iZ^D N AX'fo&m>m8tm<VD NA„ 

( a ) esH$ossH##4 caaw«siEf9©a & 

=5r< t t>JS»#^5 6-24 0 73&»6=fl:SJ!aSWI** 
ifDNA,, 

( b ) K?iJ^iB5Jj#^-4KIBK«SSK?iJcod ^ 
i>^S#^-5 6— 24 0 7frt>-%hUmi3\tX 

h'jyyxyh^K^W7-g^XL, 

tt^^-g. ^ W^«S: 3- KlJ-& D N A. 

40 ^< i 1 5 6-240 5iP^tmSm 

5r-&-tfDNA 0 

( d ) mn$&ys&m%2 3 {cie«^«k^jco 3 

^=5:< h t>JSS#^- 1 5 6-2 4 0 5*^^rS^ia9iJ 

x^n— Xttf?7^y—frfrt>77 4 J-x££j£-f 
SSStt**^-* ^ ^^3- DN A„ 
[If *« 11] TIB ( c ) X(i ( d ) iZ^D N AT 
& I>M*31 9IBMCDD N A, 

( c ) %inm<vm$im^2 3 izmm<ommmmcr> a fe, 
50 ^< t 1 5 6-2 4 0 5*^*i.^aia5ij 


Sr^tfDNA,, 

( d ) mm<mm^2 3 izim^mmm^ 

t i>i§S#^ 15 6-240 5#»£>5rS*g£Kal 

txhvy ; J*yy fc&frT-c vf 7* u r-r x u 
svstt^^rrs * >-^^a* a- k-t* d n a. 

IfflCm 12] TE ( e ) Xi± ( f ) CStDNA. 
&< t t«S#^-5 6-2 4 0 7*^^SiSSl!^ t 

( f ) mmn6ffitt2 3 taaoMsaHSftod 

^< t 1 5 6-2 4 0 5:&»65r4$fflEI3fl 

TtWT y U ^-f XT& D N A. 

[USE 13 3 ^7 y-x^-jfiS«jttK^xa^« 
[Haas 1 4 ] ffie^ 7 * y-x&mmmFFttK 
m$.m 1 5 ] B^asg^jwiw. miaD n A^a 

a-T-I.J;3fcmnaDNAtc:ji^Sfi,tv^lt*Jll 3X 

y-i4ie»«^57jfi{KiV 

m*3ii 6 3 1 3—1 s^mxa^mzm 

[fW&B 1 7 ] w^s 13-1 5WftHp~m£m. 
*MWBrt-CSHS3 £ i "9 . mftett^^ 7 y 

to o o l ] 

iwmmth&mmn *mv&* 77 < j-x&$l 
m\ 57^ y-x^psR^a-K-r-s-DNA. 

^DNA«»l=£^Wm=Wir&. 57^7-X 
[0002] 

[«!*coSW] 7 7^7-Xll x^n-x^ay 
M&Z.it =7 9 h~xtfa- 1 , 6»£Lfc57 7-x 

jfet 'J rf»Ho?* a. 57^ y-xjg>j- u 

tt. 77^ y-XOfl&fc. #5? I— X#2<o*££Lfc 
vm?W883& b . * * ? U ^ n fc*>7 'J ftf&fti 


(3) JtHFPl 1-1 230 80 
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bat. %t'nmz&<if&t 
[ooo3]77^ y-xjfet y =f»o££-jStt, 

IDP-J^K* + mi l J\~\ — *'7W-* + UDP ••• 
(a) 

*79?J-t + 300-31 -* + %MM-k 

<b) 

+ 77</-3? -* 3H*-3l + ••• 

10 (c) 

&«<?>Km$ (a) #^??-y-/I^rJ)M^ (GS : EC 
2.4.1.123). (b) 57^7-XMSf (RS : EC 
2.4.1.82) (c) X^^-X^lf^ (STS : EC2. 
4.1.67) lz£*)M!&ZtlZ>« 
[0004] ^7 4 y-x(±. ffi^^ttHiS 

*u xya-x«SiMci30T^«S§aT^S„ 
L*»U 77 4 /-xfct*?o-x<98hiM£SffiTS-fr 

*u sr^^^^y-x^itio. o3%*^o. 1 

20 6% (Enzyme Microb. Technol., Vol.4 May, 130-135 
(1982)) tm\ m-?X. £^J:d&^S<?»J:9 

C0005] a (c. 77 -f y-x(4. r-f 

X . 74 Xcr,jmW¥-Wz\±. 7 A X* y L 

X^n-X <-grtrfi&5%) . X^df^--x 
4%) . 77 4 J-7. (I«l^l%) 36S*4*lTV»4. ^ 

30 4HcEUR5tL, jHttt. «ttteft:ift*4ftSf!JflS*i.-C^ 

[0006] 77^ y-x«iaa^j«&t»«© 

$trCVi.£> (Trends in Glycoscience and Glycotechno 
logy 7.34, 149-158(1995)) . ;W1 a-tfjfhss 

r-^om^Rmiz x^H7 9Y h'^--x zsm t . s 
t,izz\cr>#7? ht'*-xi#7? hisfvmom-fot 

L,XX?u~xiztf7 7 b^HKiPKJCfcJ: O^^* 
77-f/-xJMtS*Stibl.„ L^L. i£0 
40 KJtEti . ¥ LHJn*^!^ 1. 9kg£*)j!f7?h t'^- 
Xj&-'3 5 0 s^^tL. iJ7 9 h t'^-X 1 9 0 g fcX 
?a-X7 60gJ;f)77< y-X 10 0 g##£>*U> 

[0007] mjhz oizmmmz. ±&jmwmm 

6*1.4. Witf. Ke rr^7 
^^y-y^^PSitfe^^^n-^y^L. i-^** 
jejngftU*: (W093/02196) . L*-L, GS 
50 ffittia«BBlLto&s, 77^-XS^>J^gl41ttT 


[0008] 57 ^ y-xs^-y ^it£«ffrr 

-X^'J^Sti. ^X&fc*s»L 1-?*. 

Tfco. r>rx. ssn^ir^iii^nfes-^ 
teti, ztit>co?y < y-xjfcry zmrf-frttiT^ 

a. um y 4 s~xm*v zmzmft-rt z t a-ct 
7 ^ y -xbs* y zk-c* hv vygsmmfi 

±#L/tfc«S3*LTV^ (Coon, Proceeding Soybean 
Utilization Alternatives. Univrsity of Minnesota, 
203-211 (1989)) . itfiid^fc**^ 77-(/- 

[ooo9] i*ife««Biw>«t»*ctt. i*<oa*£ 
scits&^iesftTv^*. 57*y-xife*y=/»««l= 

[0010] J2Lttfr*j&&>&. Kerr £>li % 3£U3life 

watiD. 77-{ y-x^y ^1^*80%*^ 90 

%i£T L£ffi7 7 4 y-X*j* y =flSr>f X n a 0 «£^EiJ 
Ufci:«&l/0** (W093/00742) . L*»L<r;fltt. p n n 

[0 0 1 1] StflPu -9-h^K*iffcfc*i*l457^ 

[0012]Jh2UJ;3(:, «5R«KH$iifc57-f y 
**a*:h.TV*fc. t£*^7^y-x<DSii§&ii 


[0013] 

£>3r3;hjfc h<n>X~fo 0 . *Ste«Ht^7 7 4 y-x-£jS» 
y-x«B3RW^sa. &if77^y-x^)»i^3 

- D N Aeo^fcfcttftf!Uj^£fgt!W-& £ k Sr 
10 [0014] 

rafem. * jt ? y 07 y * y -x-ifrjaw^yf - HBffr 
«7 5 yggSi^J i 9«SE UfcttBffiSWS t> k tz-*m> 

kLX. jL«>y*»6ttajLfepo 1 y ( A ) *RNA 
20 J: 9MUc DNA*Hk UPCRJffV\ 57 

Cl^DNAW^-Srrn-yfcLT^A^yEil* 
c d n A^-f 7*7 y-tcMUW yy ^ -fe'-v- a 
=ffVK 57^y-x-&jssaBt&F*#»r**ifc*» 
fflt. 77-ry-x^p«jas^«L^„ 

^jL^yti3*57^y -x^jg»3l8tgT©flHB* t» J: 
fc^-f Xi*5 7 y -x-^iEHasie?*' ^ n-^y 

30 7^y-x^p*®fsTBf^fflv\ a%t«^rig 

=? fe i 0 . 7 7 * /-xM y =«te>fiEMffc Lfcltft* 

[0015] -tttb*>48m*. ^n-x^7?f 
y-M^77 <t y—^^th^^-th'yy 4 

IB ( A) . ( B ) . ( C ) Xi± ( D ) t»j-^^t?I 

40 (A> 5 tiEKor s y mmm * ^rr 

( B > iSfiJ^«SE?!HH-5 fclBttor 2 yBSMfci3V^ 

l^L<«M«T5y^am. X*k. MA. ft 

( C ) a#JgW)i3»l#t 2 4 fc«t«r 5 yMEW^ 

50 v^-r. i^t<{iitffii«T5yKiosm. x*. if a. 
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[ 0 0 1 6 ] £ fc . *HBJ!(i. TUttf!*^* 57^ 
y-x£jKB**£JttJW-&. 

( 1 ) ttm$afm>mm& ■. xyo-xt^^y- 

(2) S«pH : &6— 8 

(3) mm^m: »3 5~4 0*C 

(4) 4H=4: 

M:ift75kDa- 95kDa 

7*7 5 F^'/l^^M (Native P 

AGE) (CiOa£S*l-*4KF«:ft9 0kDa— 10 
OkD a 

UMi&Sft (SDS-PAGE) fcJ: OSISSnSiH 1 
i:|!;90kDa-100kDa 
( 5 ) IflW : 3— KT-fe NTS h\ N-Ji-f-rt^W 5 

[00175 *3fc«5»i. ±fe^7 -f y-x^^p*«ft 

ft«*jis»fcLT. r^ymm^mz. mrnrntt 

2 8~3 0(c*rt#TS yifflMS:ift»57 4 J— X^r 
[0 0 18] 4fc, Mt TIE (C ) Xii (D ) (c 

yjwwbi 4 y-x^tsmmzmm-t 
( c > mw&aE&m^2 4 (caaor 5 smm*n 
( d ) mmcvmm*§-2 a t^mnr s y«swfcts 
*Hnu xiiiaaas-tttrsyBaBW**^*?), to* x 

[0019] *^HJ{i*3t. xyu-X&tW?f-y 

-Mz±U?y j 7-xMfi^ffl§tt77 ^ y 
-x££j£§-£& £ t fflitw? ^ y-x«set 

[0020] *mu±z 4>fc. ±ia^y * y-x^p 

Hi-SDN A. TIE (A). 

( B ) x ( C ) Xf± ( D ) fcijitf-* Hi" 
■5DNA£l£££i-£„ 

( a ) E?>M«ae?ii#^-5 izmsxoT 5 yesw**^ 
( b ) mmcmm^5izmtcQT$ywmttz&^ 

X. 15gL<li»ffl«9T5yBft3SBt. If A. ft 

Jn, x^ft^tfrsysgK^^ 1 ^ 360, xy 
( c ) wmwmm&2 4 ^iaa«r s ;wm\*^ 


(5) KHPFl 1-1 23080 

8 

( d > smmmmmv 2 4 fciEfs^r 5 smsmtzts 
wt. i^L<t«tffl«or5yB8^a». ^ #a. 

y n-X #5 y f-y 

[0021] *S&BfJi±. ±fED N A^JWfcfftMJ: L 
T.Tta(a). (b). <c) Xi±(d) fcjfCtDN 

10 ( a ) id^j^ae^js-^4KiEm^^i^jo^ ^ 

=5r< fc; i>JMS#^5 6-24 0 7 if (>&&1Smffl£iS 
tfDNA„ 

( b ) £ft&3££HH' 4£tES?>&»UMO? *>. ^ 

& < k t> &mm*§- 56-2407 frt>%&i&mm t x 

b 'J x y h^TT'A^f /'J ^ XL. 3&>OX? 
o-Xfctf^y^-y-^^y * y-XSr£j£-r&i£ 
tt^W-TS jpy^flfca- Ki"£ D N A, 

( c > wm&mmft 2 3 e®«&ss» a *> , 

4*5r< fc *>S*#^ 1 5 6-2 4 o sfrhK&mmm 
20 Sr^tfDN A„ 

( d) iM^>is«»^2 atsawsaawiwdt., 

^< fc *>Sfc£#^ 15 6-2 4 0 5 jQ>£>3r4JIfflffial 

fc x h y y s** y vfc*frTc/ w x u ^ xu 3&*o 
x^n-xt^iJ'^yw^^^y^y-x^^i- 
^.^ffi£^i--5 ^ yws& 3- HfS D N A . 
[0022] y-x^s*^ 

Tyf-fc^XRNAtitJi-byXRNA iir-S. 

fttttiirtsiDNA. -r^^. tie ( e ) xj4 

(f ) {C^i-DNA^^t-r^. 
30 ( e ) B2?lJi!tc7)|^J#^4 t^lEKWJSSS^i^a *>. it" 
^T< fc *>Jg»#^-5 6-2 4 0 7*»«.=5t*«^E^L 

^-fT'iJ^Xfl.DNA. 

( f ) mnm<mm^2 3tiEm^si2^jw3*>. 

^-*< t h&Wg^ 1 5 6-2 4 0 5*»6**«Sa59 

^L<(±^«ffiSWm*SB5i]fcx b y y^yv^ff 

TCM7"U^ Xi" liDNA. 
[0023]$ &fc#3»»;i. 574 y-X^P»ji 

40 «t*-§-^y^jtg^ at/. i^y^jtfg^T'® 

[0024] 4te«8»!Wi. H^E^f y- ^jt&FTlBffl!* 

wo, mmnmco^y < j-xm* y =n^s*35fl: 

[0025] OT. ±IB ( 1 ) - ( 5 ) t!Ea<i0ttH* 
7?i-S5y4y-x^B«. Xfi. ±IE (A) . 
(B). (O at/ (D) co^yn^wx-h^^y^i y 

-x&imm*. mz < y-x^mm\ t\*o 

50 iksfti**. ifc, ^y^y-x^f^^a-Ki-S 


[0026] 

< i >*?m<7>7 ? 4 y~x^mm 

*3WB»57 ^ /-x-k&PSti. TE ( A) . 

< B K ( C ) Xii (D ) JC^t^^^JTCftS . 

( a ) ss^os^m 5 {ciaKcors y&tiro^-r 
( b ) wmtmm% 5 tiaa^r s ygHEHictin 

^y-wa. 

( c ) ffiaBw>Eai#^2 4 fcaafe&r s /Bs^^r 

( D ) S*fi&0£8f#92 4 fcEB^T* S yBKMfctJ 

fm&tt&fywR. 

[0027] 7 <r y-xi^MtWi. TfS 

*>«*%4tu> . 

( 1 ) ffffl&W^HMtt: X^n-^i:^5?f 

(2) I»PH: i&6~~ 8 

(3) SSfiS:*>j3 5~4 0X: 
(4) 

S:|!)75kDa-95kDa 
©sKU UA'TS K>*/P««a» (Native P 
AGE) fc±9M5£;3;h.*fl«:»9 0kDa-~10 
OkDa 

M7E##TKte»ts s d s — sjry r ? u ;i/7 5 f ^ 

«»at» (SDS-PAGE) (CiOaSSilS^H 1 
I:^90kDa-100kDa 
(5) BMF: 3— KT-fehrSK N-x-f7PvW$ 

[0028] ±.m<mm$:^& yy < j~x^mm 
m? y^mcoT s smmmz^ mm&&m% i - 

3. 2 8~3 0(=^t#TSy|fiBSfll*^T 

[ 0 0 2 9 ] 57 a y-X^Mi. *7 UHWHi. 0! 

XtfynV (Cucumis melo) , ^ta^U (Cucumis sati 


(6) Sif 11-123080 

1 0 

: vus) %z03ffliii>$>&t>ti.h. mz^ Ztlt>cOW.mcr> 
st mzmmffift. mm=m<?>imffy7 < y-xt? 

[0030] mz. ^m&?7 < s-x-ftsfctmem 
mamzmb. mi^mrxm^ 

io Ottfjco^lt. fcf p m s f ( y ? yxtv-y 

7-MT (W(Serva)tS) WZHtiZ-Xiti. 
[003 1] _hlH^ J: a fcLT^ftSffiJftUMSK M 

20 £. 

[0032] W^^mh/77^H4. Mi. 
tl HiTra P Q(7 TlWisTOm mamS&& 

m^^y^W-^. DEAE— TO YO PEARL (SC 

30 mtii. HiTra P Q^7A^^(;|l ^5 

^ta»#tfc97^y-X'&ijc»3lssm«s o. 3Mg 

jgc7)NaC 1 "C^tBSftS. ^Jt. DEAE-TOYO 
PEARL-m^tJMfcLTO. 0 5M-0. 3 5McD 
NaC 1 jftKflgK* 1 , ^ Kn^y7^74 >7a7h 
/77^- T{4^tB?gfcbT0. O1M-0. 3MWJ 

[0033] ±M(?>mmMimizmb-?. ttz. <m 

^ii20X{i^tU3LtM'3MLT ; bJ;V^ ±tz. *ti? 

ixnxyMzMmmzmmt&miz, mmmzx-oxm 
40 mmimm^mrnmiz^mLxtiK^ttmt.v^ 2 

[0034] myn&Sfflzis^xi^ ^m^titzyy 

Ls SSttW^ 9 ? ^ a >^m*T^aif§^«ltr 

ZimkLXiZ. Mltf. Lehle.H ^>i^J;0^§ixT 
^mmmim^m^lljm (Eur. J.Biochem. ,38,10 
3-110(1973)) &&lft>tli>. CK^QfckLT, 

50 .KELT. lOmM "C-X^n—X. 2 0mM ijy 


(7) 


1 1 


?f-y— /K 2 5mM HEPES (2-(4-(2-th* vmf 
W-l-fV^^iM* 1 ;!) -NaOH, P H7. 0. 
5mM DTT (£/f-:tX.W | — )V) &*kt?%.tfM 

t: v i o/z icommm^mtx5ou 1 t-rs. zti 

3 2°C S lB^H-O-dri^-hLTKJS^tfW 2 
0 0v 1 «x^y-;W5rJnjt. 9 5tTC3 OSWSib 

y 3 MM^JfifcLXsK-y n -7X3* J— A? : SfStX 
f-^:*=4 : 1 : 2fcT6IR!U£. H Ci077-f/- 

tt (nmo 

[00353 #f§Bjmfi. jja»*&(c«*>4*«t t 
£hplc immffifetwh?'?? 4 -> fcioss 

[00363 57-f y-*-&fiRKJEfcL **8tB&& r TI! 20 
c?>m&lz%:Z>£d fciSSSLfcOTSfc: 1 0~5 0 ju l 
57^ y-X-SfSiBRiS^aawLT lOO^ltU 3 

2.5 mM X?n-X 
5mM jj^t^-J-lV 
5 mM DTT 

20mM hVXWmmm (pH7. O) 
[0037] Jt»± 3 fc L*aOE£fr-3fcSL M£ 

co4m^>^y~^Mt. 9 5°cx-3 o&m&kir 30 

Ufc«, U HPLC fcTEJKfeJSS('t'« 

^^y-x»fg*sttfc-r&. 

HPLCIl tS*fWADX500 (Carb 

oPac PA1#5A. JWXFTymX h »J— ttittS 

[0038] RjeeiassEfl;^**: k § <7)^^7 ^ y 
[0039] fits^ti^y 4 y^x^^^ffliai 

vb^?^^^^^^^^. BP 


1-1 23080 

1 2 

[ o o 4 o 3 HsflBU^y * y-xi=r«R<?)tt«{i. 
X'foZ>« y;Wnvf/77Y-CJ;5i)- 

[00411 imm^yi j-z&smm\^ Jja*> 
xotz*a.vv ip*>sm ■ imr& z t izx ^xn^ti 

o x i>9m-tz> i fc * s t-£ & .■ 
[00421 57^ y-*£«s3B»K?£3E8S-£s 

fcaexOSik LXI&. o:^x 'JhT-3'J (Esche 
r i c h i a c o 1 i ) ZteK,&>b1-&Wx<DmMM 
t7^n?^(« • -tl/h'yX (Sac char o 
myces cerevisiae) £{4t£>k"$~£>flt 

dfa^U. z/Uj?1-Xi- (77t'K7^) 

[0043] »ie»tfflt^a^ii.77XS Hl±. 

tc. ^ y-x^^^3-h'-ri»DNA&#A~r 

ffl»-&*r&fct><Ofc. «BfT»<^— 5*—^— DNA 
-?Z>l><7)X'fotl&£^„ 

[0 044] <rcoJ:3^raqt-^-«i. fiffifflt^Hc 

T»SCaMV 35SRNA7nt-^ Ca 

mv i 9 SRNATot-^-, y^-cy y^ssr 

S«tty(na P in). yy^^V (phas 

e o i in) m<r>m^(T)Txi^-^-mifimf^ti 

yy^SffiS^-S*-^ Rub i sCOWa 
- >y h 3 ' {igPfi^W^tt-S . 

[0045] wmmcomi<7?-t lx p b i i 2 

1. P3 5S-GFP (CLONTECHttS) ^'TfT 


(8) 

1 3 

[0046] mmmm^±mmm^^>tix^^m, r 

b £ . *«IBK tmS-BK 
[0047] dfA^Ui*c7)77^y-X^^^n 

2 4 IBKiOT 5 y lffiE?!l£ 3- \t-t& DNA&t 
XJ4KH3^ai#92 3iE»9(SSS^ 

X{± 2 4 lEffi^T 3 yKffi^i] * 3 - Y-t&mfirft 14 . 
3 h'y. *^3*ufcRNAfcJ: ")#|R3*tSS5<fcfl!3i0> 

[ 0 0 4 s ] < 2 >^mm^y < y-x^immz 3 

-h'-T^DNA 30 

*k-wMBWW»feJMItfep o 1 y (A)'RNAK 
cDNA5-f^5U— SiffllL. ^cDNAM^ 

-f«-s'3>'tfflvj47B-7Ti. ^y-fy-x^jgp 
**y^?»*>aMj-T 5 y|®»0fc3^v^T-&j£S*i* 

*Ud"?^V3rf-HSrT5>f^— fci-SPCR (polyme 
rase chain reaction) IZk-oXMffit&ZbtZJl'O 
X . JR^-T 4 £ b #T'# £ . 40 
[004 9] EfFfc, ^'JMWpoI y (A) + 
RN A*»MsfKH*>D N A£imt6l3&£mttl£3t 
Poly (A) + RNAi0tt{i}gPffifc LTi4. 

574 y-y.-^ms«ae?^^LT VxfU* * ^ \j 
wmik<Db~zt:m^xi>Bk<. m«&&Mffls<m. 

SL SH. ami M£L 

< timmzupz&nfflm. mzwmmznm t -t 

[00 5 0] **^y««fr&£RNA£ttffl-r*fc 
tt. S6*i<»«<%l«SrV^RNA*s»tfi.4*fetf*ffi 50 


mm^i 1-123080 

1 4 

teSKfrr. vow. 7x7-^/sdss. 
-m^mz^^x^mx-h^, zohxwz^Ym 

A*»6*'Jrf (dT) SM^Tpo 1 y (A) *R 

NA*^«rr#*. ^RNAsaaswpoi 

y (A)+RNA*#S£fc*ye$*3fyb (MP G 
Direct mRNA Purification 
Kit. CPG, INC. %m) SflEffltttjaV^. 

[0051] cDNA^^y^u— ox^y — — yfiz 

ffimtS^n-^DNABffrtt. PCR^ff^kt 
#*. £ fc **T"# £ . mz£>fr~>X ^4*0"?- FBff^T 

5 y . 0ij^{fia5iMgB5ij^ 1 ~ 3 ic^-fr 5 y 

9^SftS&«12^irf 6-#flDNA£ 

r^-fv-fcti. #6n."Cv^^f-HW«-»rsy» 

0**513; iJt, RACE (Rap i d Amp 1 

ification of cDNA End:PCR 
PROTOCOLS A Guideto Meth 
ods and Appl ications, ACAD 
EMIC press INC. p28~3 8)^ff-5 

[0 0 5 2] ^id&PCRogSISfcW:. cDNA5 
-f75>J-. -«cDNA^V^ii;iSliU\ 
P C REJSfc^ME5?B3gffiffi£^4BaftttD N AjK«J 
po 1 y (A) *RNA, 

[0 0 5 3] cDNA94:/5y-£fJ=iir&fctf>fc: 
14. ^fpo 1 y (A)*RNAJ«tL. t'Ji 
(dT) 7"9>fV— . 5y/A77>fv-fJfflVK it 

i -s -c— *« c d n a t . mzyy^y 

-^7?y(Gubler and Hoffman) 
m. (Okayama-Berg) & 

(Molecular Cloning 2nd ed 
ition, Cold Spring Harbor 
press. 1 9 89) ^i0r*McDNA2r^ 

•ti>. 57 a j~^mmmk^-<fmmm^£\^ 

-&fc!4. PCR*f0fflt3tcDNA5-f7"7U-fra8* 
•/KCapfinder PCR cDNA Lib 
rary Construction Kit (CLO 
NTECHft)^) &fflV>T. PCRtCj;-?TcDNA 
*JSBUT*>±V\ i«i9tU^L!tcDNA 

[ 0 0 5 4 ] vvf y"'J -fe'-S/ a yffl(?)y°n-yfc 

a. ±^<35PCR-C#^fL3tDNABfji«Dd^. 77-J 


1 5 

±3fcS/U3SlHDNABifr*. PCR£0£»£>SM 

WaB»fc*{t*«SBLrffl^rt>J:^. S^fcfi. tint 
IBB LfcD N AKfr«ftfH^£t*»6fcti. 4tfB L 

«DNABf>tw«>'r s **tty/mrfr*fli9ajL. *o 

^Br^*^«« LX i> X u 0 
[0 0 5 5] cDNA5-f^5»J*-*»tBW^n— 

&&*:tb<oz.7 y --y^fcii/w t* y ^ -b"-^ 3 y 
^vf x~ y *w a ywrn-yt & £ t 

(cfcfw r y ^ -fe'-y a PCR^ffl^tf) 

£*rtrc*>±v». JJEWidtLT^feft^^a^y* 
7 4 y-X-SjfiS** 3 - Kf 4 D N A^JK^ffi 

**B»fiH-5fc^1-. fM£ll»3T#Wtfi7 7 4 
y-X-£-)iJtB£SS£ a- H-TS D N Aj^tfDN AKW-* 
-^tfT^XS PpMo s s 1 oxCRS^fffitSX^ 
i'Jt7- 3»J JM1O9C7)0MKM*AJ132 63 

a. i i jj i 9 a i o . wmmmmTm&mm, 

iR^<i5-Tfim-TBl#3^-) C/mh^iCi^ 
£B«fE£*rt:B9. gf£#^-FERMBP-5 74 

[ 0 0 5 6 ] S & ±taoi 3 fc LT-o<Z>ffl|tn&»£> 

f>57^ -Xllr)£P*®fc? £ JR#T'£ h . 7 
7 y-X^J»ii£#& l/t»5fefcj*N. 
fC77 4 y-X^^LTV^H^X'&tiKM-Cfc X 
<. WsLX. ?AX, V77^, h77'J. V 

^Xi*C0po 1 y (A) H-RNAKcDNA^ 

7*5'j - £w» u * * ? y a*9 7 a j-^mm 

0-7"»TcDNA7-f/5'J-J^? l J--y/ 
[00 58] RNAtf>ttffi»ffifcl/CfcL 77-f7-X 


(9) KHim 1-1 23080 

1 6 

^jiW*^ lx v vmw-f xmmm t'zTi>x^ 

I 0 0 5 9 ] ^ X*US^ i 9£RN A£flft&tft fc: 
tt. ^J:<S»^&vmNAj^6*iS£&«^ 

[ 0 0 6 0 ] vvf 7'J 74 -fe'-v- a ycoTn-7'(i. r 

io m&it*&&gz&t>& . >w ry ^ -b'-^ a ^tra^ 
^ rn-^i, 3f a -7 y 7 y-x-a-jssssag 
^t-rs.rfc&T^.g.**. ^cD&#>tf)77*y~X£-j£ 

^ffifgj&^Tfi. $ tcmwtmm-h z t ore* 

55r^„ ^cOio^SEM^-r^Wyy^-b'-^ay 

^ffifctt. ^^^yco^y < y-x^-m 
>-3y&tfv\ ^-rryr-fx^^DNAKi^Tn- 

fflV^XRNA*MMfcL^RT-PCR(cJ:^Tf# 

4ifct-e&4. ^i^ytti^y^y-x^ 

B»*3-K^-&DNAfc«HffiO**^n>f jr-^X^ 
E S TmHzM~3\> ^X&fcZtlfz* >J rf>r ? K * 
y^-fV-fctr. i/Wi*^X^RNA<7)RT-PC 

30 [0 06 1 ] »*L<(i. <5cc7)J:dfct-C. BWtOjtfe 
'FfcffiiaittcOSV^cO^^,, Gen Bank 

f-^^-xj; o^r a »7 y 7 1 s-x-Sfffimm 

iSiil^Genetix Macf^b^xT^ 

T^r^„ tf^n^iB^Jf:. ^fa^y^y^y-x^- 
mmmfcTtcDf®x'mmft<m^imte. vtx&mtz 
s-x&mmmiz&^xmfztix^ 

&SWtttsb%*.t>ti&o i«)«W^DNABiM-&# 

xa-fjr^-X^RNAiOfiML^ 

40 -*mDNA*mm.tL.mm&cm^m&cDmuzM 

^\ >TM L>t^- y rf 3f ^ l^f - H * 7*9 >( fc LT 

[0062] cDNA^-fy^y-zj^gw^o-y* 

#&fcftOX^y— =.y^tti» ^f-x^ySifs^e^n 

--yy-tmuizj^yvyj ■*£->> sy*m<. jm 
50 z^-v-t&DNACQimmpL Mf^ummm^ 


( 

17 

im^tiir^ymm^smsssm^2 3 
s^rffi-cimLfc^*^ y mm? y * ;-x%immz 

S D N A ZiftsD N ABffrS-^tf 77^ 5 K P M O S S 
1 oxSRSHSriX^i'Jtr- 3UJM109 
«»ie»ftAJ133 7 9(l ^9^10^2 0 0 

(«HS»93 0 5 B*llI^M»:0<{f7Ua:-TS 1 # 

^K#^-F ERM BP-6149 jW-S-SflT^S . 

[0 0 6 3] ^*^ui*97^y-^rtEB«k. y 
^ x&m? yjj -x&mmrtmzmm lt . $ s> 

flL MUf. WR$£m&28 (12H##2 4«r$ 
9 9 — 2 0 8) v 2 9 (Kfl«#2 40)7*5 
yK##302-~3 14) . 3 0 (I2?*J#^ 2 4 COT 5 
ygg# ^- 5 13-527) £iftf»&ill5E3*l4SaSEai 

iRNA, ^tiotli, Poly (A) *RNAl 

OcDNAi^SU £*L£«3Sfc:L*CPCR&fr3. 

*\ ifctt, ^Lfcrsyi^tf^^yaiw 

N ABf^li cDNA7-f/7'J-«X^'J-X y Steffi 
4. i>fc. 3teT-*JRfflLJ:'3kf 4« 
1<^RNA. l&^fci-oTti. po 1 y (A) + RN 
AiD-&«Ufc-*«[cDNA*iH!tLT, RACE 

[0 0 64]2|s3&ljH<Z>DNA«, 3-KS*LS97^y 
-x-&JSS*tf>iStt* iT&;b^x?n-xfc#7?f-y 

-m^77 < y-xi^m-^mm^ti^m 
i^L<{ijg^Ga-rwi^L<{±mM»Tsy 

-x-g-^P*^ w^fi* ^ - h'-rs WC* -5 T t> J: 


10) fSBPPl 1-1 2 3 080 

18 

x^mmzmm-z 7847$ yiBaas^tttst u 

3 53&»64 0%Ja±tfDffl|gtt*^Tb. =7y4J— 

B»^tt£^.& -?-c*> i^. ml 
<ii. 5 1 o#acoT5y®*^6 1 o#g«T5./g? 
oiat=4j v>t . 6 5 %ja±<offinesr^rr & c a 

3 L<J±. r^pj ^ 2K4 0I, 

10 £L<tt. 2i6»fe2 0ffl. Sfefc. 2*»6lO«Tfc 

75075 7 LT t> . ftftt£ 3 5*^4 

o %jjLhcoffi mmz^L. ?yj s -x&mmtis&z 

^rt-Sfc^-CiboTfcJ:^. 5t(c, S*L<i±. 4 7 
8#gcOT5 yBE*»6 5 7 7#S*>T SyKoBIJCiS^ 

6 5%JjU^ffll^4£^&£fcT'&& 0 iiW 

V^fro jfc fc & com* \ ^ * 
[0065] mBrf±mzti^X. %)5 0%ja±«9fflB 

20 e^'ab o . ^^ttJ-r*5 3 o omsstztoti S65% 

(i. Ge n B a nk^fcW-f ^-^5rffl^t, ^fa 

*ifc**T#4. * ; E05^-jWf7'n^A»iL i pm 
an-PearsonMSfflLfcGENETIX-M 
AC (SfiT«!iy7h>>l7 1 V7h^x7il 

30 J: 0»fe^uWMS?USafeT^S**tt«^i: . Jig 
B(ftffl!Bia««i:9aaSUfcRNA*«®fi:. 

•> y **7 7>f y-x^jsBaBB&ffcfflHtt^so-^s 

ffifc*tJB^-&^>f-7— *fflV\ 5" RACES. 3' 
RACEifefcT. SSfc^B3i&F*Jimi-&ik3& , T 
»6tut^®Bte?a. Solu 
ble Protein Expression System(INVITROGENtt)^. Tig 
ht Control Expression System (INVITROGENtfc) J ?>. QI 
Aexpress System(QIAGENit)$:fc'<5D^>y YitWtkt&M 
40 ^5^BS^^^-t2H*a». 3tfeT£f£Bi£-a\ IE® 
O^rffiT'^^^y-^^gvStt^ailSL. YStt^* 

l^Tfi, Plant Molecular Biology, A Laboratory Manu 
al (Melody S. Clark (Ed.), Springer)^ £ tPKE 

[0066] ^^ct a ^7 4 /-xitfmmtm'm.m 

fcH-^^^^WSra-Hi-SDNAa. W^HiSWa 
50 4fc. ±fBOJ:3^eSC^Sti^DN 


(11) fflBVl 1~1 2 3 080 

19 2 0 

Ala, mm^tix^&mmimmmizx^xbmnz ijmm&tt^&mwmms o ommwuhmt 

ft#-£>. 77^7-X^jMit ±v\ icoid&DNAc^JfcLTkt. TIB ( e ) Xii 

£•3— Ktl, D N Ai h Fn^fy^r 5 >fT'^f >t> (f ) ODNA^W £»ft.&. 

7 y 4 y-*£tf»** a- KiT ( e ) SJ*^W)Biai#S-4 tdBttoSQa^lO a *K i!^ 

4DNAS-flaw*x^xUbriswmrs-. ^i^asaf *<fcfc«»^5 6~2 4 0 7*jt»&s*HS!*tgL 

(WIG) fct<i436BH^)a«AlSa@EIII=fflv^ M^J^Xfl-DNA, 

[0067]4t, ±!B^i: 5 ^JSScOSm. X*k. iff 4«5:< fc *>J&S#*f 15 6-240 5frtb&ZWmm 
A. ftJD. Xlilfiftil ^.x^'Jlfefcfi^XOffii 10 ^L<«^OffilfW&«^XVyy^x>T#^r 

n a patan. itfeT^ ^ t—fb. tt-v w y y ^ xr-s, dna. 

[0068] JrJEtf) J: 3 3r3£ll£*-f & DNAJ, jt^ 4fctt^>f XEk*eD7 7 4 y-X^j£g|ggtf) c D N AO 

ssMB-efsss-ti-. mtmio^yj y-x-stmrnm ^^--ynzsmLfz^mi^m^mnxh^K * 

3*J#^-4 tlBK^ffiSie^J^ 3 W.S#^-5 6-2 4 C=£JSSIB5iJ£ -fl^liW* . 

0 7*»i!>Sr4iB£K8L ifcli. MB?iJS-§-2 3tlH©0 20 ( 2 ) * *>7 U ifctiri'W XWMfloS^lfefefcDNA 

JEfflBflO-S-fc, i£*#^l 56-24 0 5#>£>S:&iS £H§SU F^^-^SrffivvOfcftteDNA 

Sia?iJ&*-r-I.DNAfcxMiy> ; cKyb*^T'Cv'N y^yyV-ZimL^ ZcoyjyyV-fr^y 4 y 

A 7*U *W XL. 57 * y-X^jjJSWSStt*^- -x^j£PS3ifir?$:. y W 7*U 3M-fc'-y^ 3 >X« 

•f-^^^\^«&3-K^DNA^#®^-S^kfcJ: PCRtioTiDtf^S, ft, »4*077^/- 

-^y;N°?W£3-K^&DNA##£>:h-£ 0 ;;r SikitffiSfii^ ^i3^yhny(;J:ot 

^3 rxb»jyi; x >f^ftj tii. V^>&!f#IIW MSftfcDNAT'fcoT^ 77^7~xMff& 

47W t*<J -7 KsWBftSfu ###tW&;^7'y >y K# 3-F^&IR9*aB»*>DNAfc:-&2*;h.S. 

mS*L=3rV^fcfr*l^ o £<Z>^£iJM(c»tMfc*-S ( 3 ) p o 1 y (A) + RN Afc^B^fci^T^S 
£fcfci:Sire*S#, -HSS^ttf. ffl|5|tt*5IUDN 30 U *>f-h>'>-AX(i'7i?-^ffl^«^fflV^^ 

AH±. 5 0%JJLhOffl|5ltt^#^DNA|n|± Vtfl-nHIRaWcflfcU yy ^ y-X^&mmS^^ 

*fr\>f 7*U^>fXL^V^ff . &£^te»Wf>;\ £i«£U *tiX 0 B»«cDNA|r^m BX#~r 
-f7*U^>f-fe->'3y^^^frt'S>-S.6 0°C. IX 

ssc, 0. i%sds. »^l<(s. 0. ixss (4) j»t^A^>;77^y-x^P*gi*^!t{it5L^ 

c.o. i%sDSfcffl3i-ft««BET^>f7*uy>fx jxyy 4 j-x^fmmtiLmimL. 

-r&*ftj&W6fi.«. i«i3^ffTvw7*u^ s^^-ccdna^^^'j-^ 

*><?)^\ $stt4*&«a&Rte.fc 0vsit**-55t*>^)fc^* 5tso4it*^ffl^-c ewc^c dna^x? 

tihffi. ZtlMz^Xit. TfilfcaiSttfEK^^-fc 40 VLXh^. 

&Ztlz£^-C®£lzM*)m<Z.ttf'C%Z>* -^^L. RACEffifcl-Jt. *^^tfffi5IJ^ti 

[0 0 6 9]^, #?gHJc7)DNA£. gU ^tL* >7LXi> £\\ 

BSRwry^y^RNASjBSS^fcfttfflv^* [ 0 0 7 1 ] 77 >r y-x^mPSit&F^^^-fr-i. 

ii0DNA{^ttcOfel.77^y-X-g-^PS ttt, ^Sra-h'-rS^^DNASS^CT)^^ 

->Xi>. fflm&nfo&n&ffimzrFCDmmZfflffl-f&Z PI ant Molecular Biology-A 

tifiX'^t* ZCOXo^^h^ DNAi { iStti)S77 Laboratory Manual (M. S. Cla 

A y-X^g^jteT^a-FLT^S^(i=5:< . rk (eds. ), Springer) SriffcBBS*!. 


[0072] #Jfc LT. *W X&*7 7 4 J~-Z&)m 

mnm^iz x s??^ y-x&mm&immujmz 

^WXmPMt^. pMOSSloxSRS^^^/- 
X^iSmmWii. 1 ?-^ 1 5 6#@<?)tgS?)ATG£"£t?± 
SKtNdel 0MHIR»*lM b t . *fc 2 4 0 

;PA£TifiSKLfc5fc«57 4 y-X&&mm&te?k p 
ET3a£Nde I, BamHIKim. MflSb 

PCR&^fc±-5TSSll£Alrt*s<A\ 7#n— 

^«SRaa»c J: -> xcoMfrzm^. mm viz 

m^tfATGa k yj&»&B»W5 i 20 
iDeti. Z0)X.?9—&E. coli BL21 
(DE3) pLysE(;IML?07A7x-3- 

)VbT ye~> y y Bfgwcaafefc-rs . 

Jft*liPCBJ5ri:-K:J:-5T*«ffAW^*«8t, BW 

D S * *try;H3— r -f ^iMSKT 1 0 0*C. 3t> 
IBM y^a.^-h U SDSCT 7? »J /PTS WMZ 

x-mmmi. bwwj x<7)?>m7mw*yvzm 

[0073] <3>*»57^ y-XiOSteffi 
ZitXJ? 4 S-XZ£&mt&« J7 4 /-X&fm 

^f-y-^ff^S;^? xM&*xyn-7. 
fc36»U 77^7-x*WI». #5?^ 

y-^£«WM-* s^m y ^ ha^ssm-*. 40 
[0 074] 57^y-^««s§fc«fBi-497^ y- 

[0075] x^n-x&tM'^f-y-Mr^y * y 

-x^jjsH*^ffls*st:t4. 77 4 s-x&mm 

xj*5 y a /-x^mm^mm^-tmm^r^ 


UTt>±v^. wmx?77 w-x^mmximm* 

[0 0 76] 57 4y-x£-j£KJO±. Wx.fcf. x?u 
-x^z/^7^^y-/P-^^tf*^MX(4iS«^^ 
^y *y-x^jj£g*£m&ii^££fcfci^T?r 

H7Wftt:iH&3;h.s«ri:jfi#Fiu*. 

14^28— 4 2°a »*L<{±3 5— 4 0'C(7)|eH 
|*k #fc3 8'CHU^:T'J>S^fc*^L>,\ *5B5§ 
»77-r7-X^fflill »pH5- 8««gffl. Wt 

4 0"CjyT<OJ&KiSBT3:5re$) § . 

[0077] ^mm^y * y-x%mm±. a - k 

7-fch7"Sh\ N-xfyKP'f S K MnCh, Z 
nCh.NiCl 2lz£^Tmi%&&fmZtlh<7) 

x\ zti^mtm^Kjmtz^iti^zkimtL 
[0078] mmtizmiLhtf? ?^j~)vmfx?u 

—Xcr>m$Ll±. fi"7 7^;—)V 5mMJ3Lh, X^O— 

x i. 5mM£i±«qrare*s. mismzwL 
§77< y-x^-^^^jnstt. MtcjEtti 

[0079] Kmmz$;±ix&=fcKm>X? n-X, ^ 

w^57 ^ y-x^m-^mt lxh. winy 

[ o o 8 o ] <4 >*m\<7>*x 7m&f?mmmm 

5®^±. 77^ y-x^-s;p*jsfKT 

*-&t». 77^ j-x&mmmm-t lxh. mz< 
2 xcie« Lttmio? ? 4 y -x^-^p*^ a- b- 

■rSDNA*W6*t4. §^>t=. *^HJ5^^^ag 

^r^f-fe^xja&ftLTfl^-ss^-tcti. 57 

^y-X^PSSra-K-rSDNAcOflfi^. 77-f7 

-x^^itiK?co^ffli?^x{i^£7)-*p-efe^t 

iffi^Mld?iJ#-^4ti3^-C^aS^l~5 5 (5' # 
S8IR^«) . fe-&l 1 'J±24 0 7~2 5 17(^-ne?U 

(3' nmwsm . u5iMi^]#^2 3t;i3v^ 

5 5. fc^^fi24 06-276 5 
[0081] *ffiflBco^5it&FfctJ^r . SE^JP 

mm>\ s-x&mm : t dnac, 

<I<7)DNA3— h'^tffi|3|^mRNA (-feyXRNA) 


Sa- ftftttott 200 «£*f JSLtteSt-f-* -tyxRN 

[0082] imcox a *i»!B^^ ^afe^x-a 
[0083] xftrnzmmtzmik lt«. 

[ 0 0 8 4 ] £ £ . ffi&m??^^&fi^0Pf!ttt 

i:LTH:. tffi*Lfc±5*> IWC'MtSCaM 
V 3 5SRNA7Pt-^- CaMV 19SRN 

feffiSrefWS Rub i s C 0/Jv*f7*JL=. >^7nt 

m^zcommmmzmkfh^v ( n 

a p i n ) . 7 r -fe^" 'JV (phaseolin) ^<7) 
Ru b i s CO/MJ-7"^L->y V 3 ' Mgpa^cO^ 

[0085]^ ^mm-x'Wk^m'smm^mmm 
^tix^um. rrwr n-ti? 

[0086] 5St^£#A^4JWHEiie£ 
ft. xW>a#V-j/a^ PEG^fifJ^il 

sw*ot-dna, j&wbzeM&toem&Fm 

?&ixiiffli*mi-rh. n^tammz^x, 
iot, mt^mmmw.mM%-tz>zktfx'% 

[0087] OTfcr. ?J XtZ*X 

umiz^xmpnt&o yATwmkmzi^ yt— r-f 

^/P^fyft (pro. Natl. Acad. Sci. USA, 86, 145 (19 
89). TIBTECH, 8, 145 (1990). Bio/Technology, 6, 92 


3 (1988). Plant Physiol., 87, 671 (1988). Develop. 
Genetics, 11, 289 (1990). Plant cell Tissue SOrgan 

Culture, 33, 227 (1993)) . T?nWr 'J 1 ? Aft 
(Plant Physiol., 91, 1212 (1989). W094/02620. P 
lant Mol. Biol., 9, 135 (1987). Bio/Technology, 6, 
915 (1988)) . xWhnsJO'— is^ym (Plant Phy 
siol., 99, 81(1992). Plant Physiol . , 84, 856 (1% 
9). Plant Cell Reports, 10, 97 (1991)) m^tl^> 

io [0088] 7)U*f>mz&^xiZ. xyr y 

(enbryogenic) ffllfi. fo&WZ. HB*K 

m o b*»4,4 o R<nmm?r>wm*m^tv£ a\ 
m sco^yyu^-^^-y^mm^^humz^f. 

k'£*T*>&46l±' i t. * . fflf&ti. i vsra** 

2isra^tti8fiM=»u mm-z. 2mm. mum 
a* § ^ fc» l v i*m&& Lxmrn l . w^^b^s 

4 b^xy^tfMSiSiffi (Murashige and Skoog, P 
hysiologiaPlantrum, 15, 473-497 (1962)) iZX^M^ 

-k&n&TZttMsmmizx 1 2mmfrh 1 6 era, 

coigMlz&i-ZtX'. CtfWHrtHWfcfciBg 

30 ic»u 

[0089] T^uA^-r U ^A^fflv^^Tli. tt 
!feffiS8i:LT3f-^K-r-U-y-y K (Cotyldonary no 
d) ^fflV^ifc^m r^^f'JWti. 
TpSRcOLB A4 4 0 4. C58. Z 7 0 7^fc' ^fflV^ 
CtJ&^S* 4 . MtL<{5. Z7 0 7* ? J:V\ 
— {±. PMON530 (Monsanto Co.) Cg^jlfe?^ 

7h 7 U— X ■ V— (Direct freeze thaw) (An 
et al.. Plant Mol. Biol. Mannual A3:l-19, 1988) 

(Agrobacterium tunefaciens) Z7 07 (Hepburn et 
al., J, Gen. Microbiol, 131, 2961 (1985)) 

$K£»A-r&„ ^^^^B^x-mmmLtzry 

nA^-rU^Ati, 5 00 0r P m. 5^r 

amborg)B51g(Exp. Cell. Res., 50, 151 (1968). ij 
50 y#^B5t7Sys 3%X^a— X„ 5jwM^y^ 


(14) 
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>VT$.Jy°V>. 10/xM IB A. lOOjttM T-k 
hy'jy^ytf) Jc»U 2 5°C. 2 3«sSBesa3* 

( 6 0^Em-2S-i ) «£frTC3 BRWatTft . 

>\ 1 0 Omg/L*;K-y'J 
>\ lOOmg/L A>n7^yy, 500mg/L 
-fc 7T ^df A (cefotaxime) ) (CT4B!a2 5X3*0*5 
HSH!t3a«L**s^»^W-4. B5igifc (2 

0 0mg/Wt7>f^) fcTJSIti. lfrt>2$ 

(0. 58mg/L iKl/'jy, 50mg/L ^fV 
-f^y) T-i&HU >-*-h*«iSS*S. <JC(C, B5 
«f« ( 1 OjlcM I BA) fi^U 3&KL, 

[00901 57^ /-x£j£PSjfifc^S:#AL*:^ 

s. 

[0091] 

intra] otic. xmnzmamizj: os6t=Mflsw 

[0092K57^ y-X^j£f8§ffi«£ffi>^7 
y~^lSB*«fl§ttli. 77^ y-J*-&jiEKJfcfcJ- 
0«U77^/-x&HPLC (ajaeaEWc^avh 
/77^-) l:J;']£l«;t(:J;- ? tff'p)t„ HP 

LCIi.IMyXfADXSOO (CarboPac PA1#^ 

m) > *fflv»Ttfofc. 

[0093157^ y-x^j£R£ii:. ftKW&PTS 
Wffljjtt^ri ± -5 tdraBLfcRJBiftfe: 1 0- 5 0 ;u 1 <n 
yy^y-x^mm&imuLXlOOuitL. 3 
2*e-e6 04H8L RJE*fr-?-fc. 

2.5 mM X?n— X 
5 mM Ji^t+S-lV 
5 mM DTT 

20 mM hUXi&igMfc ( P H7. 0) 
[0094] _hf£<7)J; o K LTKJEB£?f -afcfts Kftft 
(D4i^^c7XX.9 S-tUZMz. , 9 5°CT'3 O^lfflWRl, 

fe+^y >ry-x££MU ^y^y-xgsgsttfc 

[00 95] 

mm 


2 6 


< 1 >^j.^>J*>^e057 <f y-X^tPJjtcDttaj 
j§®&6~10»7>^>>D (M f SUYOUj ) 

^KSRSrffito* -»«*S*fcrcaigU -so 
TCfclTfiH? Lfc . SUSS U39lijR*&2 0 0s 
TTSWtCTeWU JBKatl (4 0mM hvxmt 

I«(pH7. 0). 5mM DTT. ImM PMSF 
(7xZ/M^yX^7t-;V7/^'J H) . 1%#U 

^5-;PAT;-fe/w<ffiH) ^Jnx.. ^y^^ttHi 

10 - y ^ A (Calbiochem- Novobiochein)^) =5r if 
«>7^^— fcT^ftU ^R*41C. #53 0, 000 
x gX6 04Ha»frLfc. #6*ut»&±Sf*ffl«aS« 

[0 0 9 6] <2>H^*V^n-7N^77^ 
(1) 

±IETl#^^ffittO!^5 60ml^ ^»?S2 ( 2 
OmM hy^BBMWSa(pH7. 0). 5mM DT 

t ) izx^ffifc Limummi *yjm? d? b 

yj—X^J* (HiTrapQ; 7 r/I'VS'TttgL 
20 1. 6cmX2. 5cm) % 5*m&l,iZ& JJ*tZ& 

m^Xi}7J^(05^(mm&3 (2 OmM h'JXJg 
MI(pH7. 0). 0. 2M NaC 1 „ 5mM D 
TT) izXXJ^mtLXfmmtyW'RkV&itiL 
Lfcft. 5 0ml COjf «$4 ( 2 0 mM h >J X« 
iS(pH7. 0). 0. 3M NaCl, 5mM DT 

t) izx^7 j s-x&jsmmm ^aj&^skb 

[0097] <3>l>f^M?n?h/77^- 
30 (2) 

JJE<3$a-$&ft7 5m 1 ZmT^x.-y (P o rmem 
brane s MWCO : 1 0, 000 ; Wh5(S 
P e c t r a)it*> 1 0 L«ifS5 ( 2 0 

mM MJXmKM«?S(pH7. 0). 0. 0 5M Na 
Cl„ 5mMDTT) izMLX, 41CT— SKSffLfc. 

awr bfcaiR*KWK 5 x^mit Lfc»aattia>f -*> 

313ft^nvh^7^— ( DEAE — TOYOP 
EARL ; J|€V-a§L 2. 2X2 0 cm) fcftU ^ 

7 a 7-^mmm£i]7MzwM%*kt^ m^c 

9>WR*mmVt&. 2 0*7ASfi:fl-L0. 0 
5M-0. 3 5 MC0N a C 1 mM^M^WMmz^iX 

[0 098] <4>yA^8^n7^57-f- 
±IB-C»6*Ut»{IJ«E*&l 6 0m 1 itffl^ (-by h 
yrWT-l 0 ; Am i conti) »T6. 5m 

i {-^L^, zommmm 1 -ro^^^^n^ 

h/77^-^(Su P erdex 200pg; 
7rJl/7yTSs 2. 6 cmX 6 0 c m) izmtfz. 
50 %?J±cr>^mi\Ltmft\±. mm&S (2 0mM b»JX 


( 15) 
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:( P H7. 0). 0. 1M NaCK 5mM 
DTT. 0. 0 2% Tween 2 0) iffl^Tfti 

[0 0 9 9] <5>;vf Vu3?i/T^?4 f-^O^h^ 

m.mm7 ( o . o i m y m^-*- b u ^a»«(p h 

7. 0). 5mM DTT, 0. 02% Tween 2 

o) £fflvvof«?g3^£fT->*:„ #<bn^«e»a& 

Kndfy7^>f^7A(Bio-Scale CH 
T-l i^^-y KitSL 0. 7X5. 2)fc{jtU 

5AM»5iI (10ml) <7)|3|M«MfcTgfe^t^ 
2 0^5Agfc^U 0. 0 1M-0. 3M©ijy 


WgTFl 1-123080 


* [0 100] <6>^vf h'ndf>-7V\°^W hU^avh 

U M57^ 7-X^«I^ («)2m 1 ) fc L 

fc. 

[oioi] «ttl^^yn?fij^20 Oxt g 

T'£>^>t„ ^iSttJi 5 7 0 0 nmo 1 /IWC'& 

0 . * J" * 9 Ojt*£ffl3i& 2 8 m o 1 

10 /mgTfc-jft. «lc9Mfl»{3L t&fct&Xolzim 
wMlX'-ftTSffi 90kDa- lOOkDa C0#— Ay 

*«ift<oifcssttii. ffl#j£B?e«2 o o o^r-& o . h 

i T r a p Qfc i &&&£&|f|4 *>3m? b ^ 

M&MM&m 1 izt t 
[0102] 
[311] 

mi 


mg nmol/h nmol/h/mg % 



1915 

20700 

11 


HiTrapQ 

1092 

48800 

45 

100 

DEAE-T0Y0PERAL 

540 

33000 

61 

68 

Superdex 200pg 

1.79 

26500 

14800 

54 

N V N MOW 77i-(l) 

0.51 

12600 

24700 

26 

MY' WWl* tWroW 7l\-{2) 

0.20 

5700 

28500 

12 


[0103] 

immm 2 ] 5 ? 4 y-x&jmmcDmtwmi 

[0 104] <l>j^Tlj|£ 

( 1 ) f)Vh^Vt^Y^=y7 4 — 

i.TfftTjjt?~%~ (y-V^a&ffi^-Tfiv-tf-Jf -y 

h : 77^?y7lS) SWWil^DV^^- 40 

*7A(Superdex 2 0 0 p g ; 7r^7y7 

(20mM M/^ffiiMg«aE(pH7. 0). 0. 1 M 
NaC 1 „ 5mM DTT, 0.0 2% Tween 2 
0) £JB*YCfrr>fc. 77^^XMSf 
<7)#-TS{±. »7 5kDa~9 5kDafcitS§^„ 

[0105] ( 2 ) iK'j y^rs K^^gefca 

(Native PAGE) 

ii?7 * y-x-g-^s*^ i Oju i t PUfcotry 

7VH«fifc(0. 0625M h>JX-Jg®KpH6. *50 


S8h 15%^y-kn-;K 0. 00 1%BPB) 

^Mry-yr^i: Lfc. u«ty7*;n o^ 1 & 
1 0%^y (SMfc^EJMR. 

f^HO)fcffiU 0. 0 2 5M h'JX-0. 19 
2M /yyy««( P H8. 4)T4 0mA, *«J60 

mm9 0 kD a— 1 0 0 k D a tlBgSHJZ. 
[0106] ( 3 ) SD S-tK'J Tx-y^TS Y*r)Vm 
Macift (SDS-PAGE) 

<r y-X-g-^P*^ 1 0 m 1 i: 0 . ISIicO^y 
7VHg«?&(0. 06 2 5M h'JX-Sl( P H6. 
8), 2% SDS. 10%/iJ-fcn-^ 5%*fVA7 

hx^y-;K o. oo i%bpb) ^mtrnm^x- 
HHSHnflfcU sssSeSW-yTvui: Lfc. iofyr^ 
l oju i £■ i o— 2 0%^^x>-h / -Kyr^ , J;i^T5 
F^Mm-^igfqlO tttL. 0. 1%SDS^-Ir 
frO. 0 2 5M h'JX-0. 192M^U^>M«?g 

(pH8. 4)T-40mA. m ommi>ti. BM 
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^4«^9 OkDa~100kDa k J£5g£*ut„ 
[0 10 7] <2>Kl5£®aS 

«*<OiS^fefrT (2 8'C. 3 2°<X 3 6- > C. 4 0°C, 
4 4°C. 48°C. 521C) -C57-f X^SSaSStt 
*«£Lfc. «-RJSR(dWitfcB9l6a8i. 2ju 1 k L 
fc. 32 TrttaBHSiSttfc 10 0k Lfz k § (^HaSTC 

»2 5~4 2'Cfci|3fc4«BffCiStt**L, 
MJ5^@fflK«. 3 5-4 OTJftjfi-Cifcofc. 
[0 108] <3>SS5U£pH 

mm y-^tmm-ismnjmtz Lfztf-o x . 

I««pH^ffT (pH4— 1 1) t7 7^-X^ 

S$<pH4~6) . 50mM V VV&MmW. 

(PH5. 5—7. 5) . 50mM h'X-h'jXW 
S(pH6~7K 2 0mM X HSSKWK ( P 
H7~8. 5). 50mM /'Jy^-NaOHifi 

(PH9-1 1 ) fcflftxfc. «RJB»tdmifc» 
2^ 1 k Lfc. »*&H4(£^-. 

[0109] %<mg&. S~Z&fmmiT> H 5 

[oiio] <4>ias3ijs.tf^«-f^->'^)^ft 

U57-( y-x^BSStt^Hui5k |BI«tLTllS 

ttfc*«-*aKP8Stt&* 2 t^r. a- h r-fc h r s k 
imm&ftzmgtzmmL, N-xf^wsHisi 
i^aa^wtfc. c a c it, cue 12. msc 

1 2imwmwzt&}&ibi9tubfr~?*i&* MnC 
I2, ZnCh. NiCl itajflBS&S&iSUfc. 
[0111] 
[*2] 


#^¥1 1-1 23 080 
3 0 
3S2 


B®S!lXtt^J8'f^> mm (%) 
100 

a-HT-fehT3.F 0 

N-IfKWSF 4 0 

CaCl, 115 

CuCl, 101 

MgClj 96 

MnCl, 32 

ZnCl* 42 

N i C 1, 6 8 

[0112] <5>S3j->f y^h— /wcisiaw 

57^ y-J*l^^jE«S£jft^T'&& 5 y ^ h 
-;McJ:*Hl#*il^fc. ^BSftKiOS^y^h^ 

itmmizmmv. 77 * s-x&fmmisitzMZiL 
sk k t izwm&mmmtifz . 

[0 113] <6>^pH 

5 0mM t'XM>Xiig§Jg»$t ( P H5~8. 0. 5 
mM DTT£-£tO . X{±2 0mM bUX-Jg&§ig« 
ft (pH7— 8. 0. 5mM DTTJ^tf) ifr?. BU 

7 4 y — *-6jSB*ft»* 4 4 0 Cf3T >f ydf jl*C 

-htfca. ^y^y-x^p«vsi4^ffl^L3t„ -y 
7 * y--*-&jssstt#a*> 6*1. w(= p h 5 ~ 7 . 5 « 

[0 114] <7>3cjS&K 

20mM hy^HffiMKIRK (pH7. 5mM DTT 

( 2 ) xif ^tt^^y -r y-*-&j«B3Rii#£ 2 8°c. 

3 2°C. 3 7°CX(±4 0°CT"6 03M b Ufc 

y-X£l£!»iStt£il|£Lfc. 
^BSIti, 2 8"C~4 QXWWBKmM h 
*ra*fr*>*A»-afc»!HKtitlfcL*C8 0%~1 0 0% 

[0 115] <8>T$.Jm8imcr>Mtir 

mm? < /-xMiiowf'f ySK^^Tcf u 

fe' (Achromobacter protease 1. #EfcS£^l3ftfc 
SO fcT3 7*C. 1 2«RBHfliL. ^rf-KBr^bL 

•7^— ^— X ;«Bondasphere(<£2.1X150 mm. Cis. 300 

^r«iiffr*4HiimLfc. aastjio. i%tfa ( h 


'•O-f - H £ . ^ti^mmz^y^ h* 1 . 2 . 3 v * 
3 „ 

[0116] 

— FlTS D N Atf935tf# 

<l>PCRmS77-f/-XMi«cDNA^ 10 

=^»7 'J 2 2 g ^jgftss^-c?L»^ffl^-ce 

5£L£„ 8 0°Ct^L^ttliiA^7r 

- (1 0 0mMJg€Uf">A. lOOmMhUX-iggf 
(PH8. 0). lOmM EDTA, 1%SDS) tm 

m.<?>7 ^/-jvz-uisLtihcoizmt. mm. 7*s 

-)VkWMcn-7xnx]T)uVJ± : 4VT$.Jl'T)V3—/l> (2 
4:1) £J[JJt. Btf«ff£txV^ 4 1CT 

9 2 5 0 x g. 1 5^Ig®&«HL. ±a*sai!iLfc. 

fc. io±»(^S^4MS'ft:U-f-^^Jai.. - 70 
^CT'intlSSfSLfv:. 

[0117] SSafcrj»»ft. 4°CC9 2 5 0 X s . 3 

-7i>. 8 0%x? /-;W=J; 0 1 EhFoifcitU 

2 m 1 «^':r^Un;&-#*-h3ra*fc^»L. » 

M:£RNA£L£. #k;ft.;fc£RNA(;£2. 38mgt 

[0 1 18] eiCO^RNA^S^. (dT) -tr;]/ 30 

a-X#5A£fflV«t P o 1 y (A)*RNA«Sdf-7 
h (STRATAGENE CLONING SYST 
EMSibH) fc«U po 1 y (A) *RNA^f 
WU 4 2. 5jug<Opo 1 y (A) 'RNA^ft. 

[0 119] ±!e^±atLT#^*utpo 1 y (A) 
'RNAKH^SuperScriptl I 

(GIBCO BRLftS) ^ffl^T-*IcDNAj 
£j£L*U i(?)cDNA^%K57 4 y-^/SM 

ofc PCRtlfflV^Ty^V-tt, HSfe#IJ2T£feS£t, 40 

cot s y mtmfr t> . m i &m--*m* >j a- j* 9 v^s 

mmziS^X. Ri±AX«G£. YfciCXi±T£. Mfi 
AXliC^, KJiGX«T£. DiiG. AXliT?:, H 
fiA. TXf2C£. Bi±G. TXtiC£. N&G. A. 

T3?L<l±c. XfcMyi'V (WibdMMJ-yf-v) 

[0 1 20] 7°7-fV-fctT. 5' fflT-5-fV-fcA 
(Al (£H#3-6) . A2 (KW#f-7) . A3 (IE 50 


W§-8) . A4 ) . 3' llT^V- 

fcD' (D* 1 (I5J0#f-21) . D' 2 (BB»^2 
2) ) Ojft*£*rtti:. 5' fflT7-YV-tC2 (ffi^lj 

#^14) ) . &t>'3' r^-fv— fcB' HI2»!f 

18). &£WiB' 2(ffi^g#l 9)£fflV^££ 

*«7 5 4 0 mmco D N Ajfi8fflI3;flfc . £ «»rfr£ 
TA?n-^y^7 V- ( I NV I TROGENBVt 
88) S^TT^SKpCRI Kc^n-^y^L. 

rtMC^rf-Kl. 2c0T5yKga?iJ^3-FLTV^ 

mMizrftefil^-t&V N ABf^T'fc^i htffrfr-otz. 
[0121] ^n-^^L^±!BPCR*i1i 

#5&r&£:#H~. RACE^-yb (3' Ampifin 
der RACE Kit ( C LONTE C HifcSs?) ) 
£ffiWC. 3* RACE^t. 

[0 1 22] BUIHcDNA^^^^fc. 5' ftr^ 
A V-CC ( C 1 (ISflfiSf- 13). C2 (ffi*)J#^- 1 
4)) . 3' MT^V-fcii^'Jrf (dT) fcT^ 
-ffi^J^W^T^-fV-^ffl^TPCR^ffV'. 
fc£ 3 LT»6*ifcilHBKUt£ttMe:. C J: Dflfflfcffi 
&M>D (Dlffi«ttl5). D2(@E5IJ#^1 6)) 
*5' fl7*5>fv-fc:. 3' areKv-iirJi^Dd' 

(dT) -T>#-TrM-7~£ffl<,vtPCR£fT^ 
fc. *tf*t&JIL CI KWm^l 3) . C2 (fi5!HF» 

14) t^urf (dT) -ry^-^-^v--cm(iL 

^DNA^MMfc. D2 (KM#^-16) fc^-'Jrf (d 
T) -T>A— T^-^V— T'PCR^tr-o7ti:#co^. 
»2 4 0 0«»»<7)DNABfM* t «BLfc. 5' 
my^^^-iZC (Cl(K^#f-13), C2(S£?lJS 
^•14)) . 3' Wr^-fV-Wi^-yrf (dT) -r 
T-^-fV-^fflV^TPCR^tfV. £t>l,ZZ.dL 

(BE?"JS# 17). 3 ' v-(c(it U d- ( d 

t) -ryit— T^-fv-^jmvcpcR^froit,, 

COSft. ^-mcO^Tfc. ^3 0 0Jga^<7DDNA»r^ 

[0123] |5!«t. MiEc DN A®&*£«@UC. 
5' HT5-f^-(CA (Al(ffi?J#^6). A2(IEW 
#" 7) . A3 (I2?U##8)*4V^±A4 (SJIHH- 
9)) . 3" 'J =f (dT) kTf* 

-SE?iJ^-rST7-f?-^V^TPCR^ffV\ §^ 

H^-g-B ( B 1 (ffi?flj#^l 0). B2(@B5iJS^-l 1)* 
SV^iB3(a251J#^-l 2)) . 3' M(c|i3t3j-y=Md 
T) ~T>fi— T^A^-^m^XPCR^^fz. * 
C7)^. A(?)^-rflcDT5-fV-^ffl^/tfc§i>. B2 
T7-f V-JfflV*i#t»2 0 0 O^ffi^ftODNABIr 
A 2. B2T^>f^-^ffl^T««B 


(1 
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ft 1 cor 5 yg?a»rj- F-TSiSSE?iJ^#ffiL5t . 
3' ffJKcfcfcpo 1 y (A) ffi?iji: s -e^iSE^ 

[0 1 24] ^PCRc^Si: 57^7 

1. 3 0)®cM^fe"9. 3fcfcPCRfcJ:-»-C4**6*ufc 
»5 4 0fi*«tf5DNAKfrl±. 

X7V--y7-f- &£K>£I2* 7n-/tf|,DNA^ 

r fi5DNAiM-*7 , 0-7*J: U c DNA^^f 7*7 
•J -ox? U — r: yyte&m L^o 
[0 12 5] < 2 >77 -f / -X^^t c D N A»3 

IST«J:3'cLtcDNA7^/7y-^#iL 
fc. <l>-Cffi?.*Utpo 1 y (A) + RNA 3.8 
/zgHTime Saver cDNA^M'yh 20 
(Pharmacia Biotech») Sffl^ 
T. 2*icDNA^iLt. #6flfccDNA*. 
A7r-^?^-AMOSS lox (Amersha 

mas) coe c o r i M\mmwmi$mzmfr&&i£ 

i, Gigapackll Gold^7^y>^>y 
MSTRATAGENE CLONING SYST 

^'J«cDNA7^/7'J-^IlU„ =5: 
fc. *5>f7*5y-«^/f *-fcJ:l. 46X10' P f 
u/izg^^— "CSofc. 30 
[0 12 6] JJEcWf-a^U^cDNA^-f 

4xio 5 pf u£ffl3^§7r-^*£*13-« 
Xyx'Jtr-3'J ER1647 (CSBfeS-frJta, it 
££9 0 mrn^^TV— h 1 4tW;. 7P-hte*) 

7 T-y/7-^ Jt^ (Aie r sh 
amttlHybond-N+) fc«¥Lfc. 
[0 12 7] ifct, ±M&-4vyX>7ls>"£^ T)VJ] 

vx'mmLzm&ztifzDNAz^mzit. -wtiLfca 40 

72eBBBHf--Bifc , CDNA*jt>'7*^^±fcHJgt 
[0 l 28] n^fUz^ -iuy^y7Vy \,zMl,^ <i 

>"CBfcl& 5 4 0 J£S*f»D N Alfr^Tn-T-tfl 

5 4 0 IJHItfOD N AJBr/t£ . STOg^E coRItfg 

flJOajL-CWKtfcfc^. DNAv^/P-ttiB^A-f 
-MGene Images 7<ijy/-MyXf 50 


) 1-1 23 08 0 
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A (AmershamM) ) ^ffl^T7/Wl/t>fy 

rn— 7*kLJt. mt<r>^rAuyy<.y7vy 

£6 0°CT'3 0#|^ 7UJ\-f7V^^^-^By^n 
V\ <^V^7^LJtTC?— 7^jDiT 6 0W1 6^ 

NA^ttJ-T-S^cOfiifft (7M'J7*X7r^t' 
giHSl7^V-tr-f yfiiflc) tt, 5 0 0 0 Ote'=#f?L 

[0129] ±IEc=ol^tt^n-y^x^x 'Jtr -3'J 
BM2 5. 8(c«$ii\ xyy^^tf^Jg 
ffiiT-tg*^- 3 itt, c D N A £#fcf 75 X 5 

pMOSS 1 ox-CRSSrWtBLrfSo Z\ayr=y 
XS AcDNAc7>^$(±^2. 5kbT#>-3Jfc. 

§ it, c/)T5x s k -emir j m i o 9 zmmmm l . 
Bmmikfrt>7?x~FDNA$:mmL, ztizmm 

WM^mSx^tOiycrtWmt Lit. 
[ 0 1 3 0 ] J? Ac D N ACOi&mmmcDWffilZi&T a q 
DyeDeoxy Terminator Cyc 1 
e Sequencing Kit (Perkin-E 
1 me rttM) ^fflV^S^t^OOO^Tlf 
[0131] *tf*SSI, iSW^<0iEW»^4 (=5*^2 3 
5 2&SWJ:9&&^Xffi^Ja*HJ^fc3:-^ £«IE 
ai«**fctt. ^BH#^3&>*fflUfeDNATo-7'c0iSSffi 

1; 6*^7 7 >f y-xi/y*— tf^r^- k 1 

^54\ r$7K#!f 2 1 5-2 44) , 2 (B#*^ 
5tK T5 7S?S-55-6 1-7 9) &tf3 (|£?iJ#^-5 

<k rsy^#^-7 5 6~76 9) fc-atrsatfhWfF 

[0132] _tia<7>J: 5 tU#^t77 >r y— X-&- 

«*&3-KnDNA^tfr9X*FpMos s 
1 oxCRSBSt^XyiiJhr ■ 3t> JM1 0 9 
*>J§HMEHl*AJ13 263tt, ^8^1 1J319B 

o 5 a*ii3e^»o<{fTtjm~T@ i# 
3^> iz7y^xb3kmzm^mm&mztix&*). 

gfES^-FERM BP-5 74 8^'#-*fSiX-CV^. 
[0133] 

[HM^J4 ] 7 ^ y-x-^issw* 3- 

H-1--g.DNA(7)ro# 

< 1 >^-f Xi*7 7 ^ y-x^^*ilfE^ ? n-n 

y^cryl-dhOTr-a— 7<?MM 

**.VV A*57 ^ 7 -x^g|*iaS^^Sr7°n- 


35 

77 a S-X^mmMfirf-Z^tsDNAWfrt:. His 
^TiiktlJtT^XSh'pMoss 1 oxCRS£$J 

U »A»M-**KL. #M!L2fcDNASffi-£a-P» 
dCT PK ^ J: t i o iRNAt 

Lxizyj x&mm? (mw&5^6sm) j:dsds 
fc. 3 o«7>x"w w t*>j ^-f -fe'->- a >-cof£. rn 

ft^,, 1XSSC. 0. 1%SDS„ 60"O9^rc' 

* U MJ7n-^t§ i 0 *> . i 0 «fr3*ifc»W 
[0 134] <2>isu4 Z^X^ff)^ 4 V-X-^m 

ssvj jx-rxi-comizm 7-200^11 2 5m S j 

1C02XCTAB (2%-bf-;PM;^ : ^;kr>' ; £~^A 
/n^>\ 0. 1M MJXiSB£|gflSi8t (pH9. 
5) s 1 . 4MN aC 1 „ 0. 5% ^lo&TbX^y 

£Jnx.i6K3ii\ 6 5°eei 0t)-WIL*: o £ 

ft^yr/l^^f-A—XcOX^-V-yrJ'X ( 5 0m 1 ) 
fc^L. 3m 1 cO?cra;JVl'A : 4 VT — }V 

(24:1 (v/v) ) On^S^tilffiU 12000 
rpm-Cl 0iHH»frLfc. i»S3ml^OT*;P 
A : 4 VT5^T;W3-;U (24:1 (v/v) ) fcTBJS 
JflfflU 10 0 0 0 rpmt'2 5#HB"fr&L:fc. SMjJl 

si. 8mH;MU i. smirnvrs^r;^- 

;P^Jni.igW 12000r P mtl 5#ta, 4*Cfc 
T»&LiH6£#fc. 7 0%x^ 

ftf££3yiU lml»TE«|K«K»»L!ti. 4*CT) 

ArmmWL 12000r P mtl 54H8K A'CiZXM 

CrCffe#U 1 0 0 u 1 <0TE*S«?SM«?L 

fc. 7x/^: ?nn*^A (1:1 (v/v)) SrJnx. 
JSJfU 12000rpmfl 53HS, 4*Ctrt*t> 
U iO*/l£x?y-^ifcKSfcttU * 

^7 0%x^/-;K«, HSRU 1 0/z 1 coV 
Xi^h"u#-#*-b^7]«jBL£RNAfc L 
fc. #£>:il?t£RNA}il8. 7msX'$>^. c\ay^ 
RNAH»?g*SuperScr iptll (GI 
BCO BRLtS) ^ffl^t-*fcDNA^l 

[0 13 5] icDcDNA^-^U*^57^y-X^m 


19) SKWTI 1-123080 

3 6 

yrOt^jt-f-F (ffiat#^2 5. 26) fc LT^L 
it. 5fe7>— *McDNAlil(;lt, ^tfOT^-Y^- 

Brfr*^aStS#ufe. ^Wffi J fT-5rTA^a--^^-/h 
(INVITROGEN BVtti) &fflV^7"5XS 
HpCR2. lfc?n-:iV^US^2ai£*«rLfcfc 

[0 136] <3 >f Xft*7 7 ^ y-x^ssc 
D N ACO? n~—y^f 

•CfflJKZTfcfcLfc. WD, SDS-7x/-/P 
St"Cl. 3 mg^£RNA£ttftL^ 
rfdT-b/Ha-X^^A (poly (A) *RNAiS 
47h:STRATAGENE CLONING SYS 

20 TEMS&S) fcftt, »6^gOpo 1 y (A) *R 
NA£#*L:fc. £«5%«2jug»po 1 y (A) + 
RNAKTimeSaver cDNAM^"/h 
(Pharmacia bi otech^) trt. * 
V =f d T7 5 4 C: <fc 0 c D N A Ltz „ 
#^cDNA^A7r-y^^-AMOSSl o 
x (AmershamttSl) «E c o R I WXm$SBm 
ffimzSHfr^fzlk. Gigapack III Gold 
K*r V (STRATAGENE CLO 

NING SYSTEMStI) tfflV>T7T-yfif 

30 ^K^a^-tir^XcOcDNA^-f^y-^iiMt 
fc. 3r:b\ *^-f 7*5 1 - 4 2X10 

[0137]^XcDNA7^7'7'J-Kl. 5X 
1 OSpfutflSti^r-^ ^'JcDNA 
^7*9U— fc38Mc. -Mni/^O-TVj- (Hybo 
nd-N* ; AmershamtS) ICte^LEBgL 

40 cDNA»^g5*»f>V^fflV^-X^U-->'^5rtTo 
it. ^©DNAifrli, Gene Images^^J 
y^ffiyXf A ( Ame r s h amU) JM^T7 

JV^^A y^^PLTv-^t Liz. ;vf ^ll^-f -tf 
-^a>"ftt^*aiJ±. ^'JcDNA^^'J-X 
7V-~yytmMlzft^fz. fzfzL, xyy^ycDfa 
Hr>ybSrlxSSC, 0. 1%SDST\ 1-fe 
•yh^O. 1XSSC. 0. 1%SDST'6 O'ClZX^ 
-jfc. IBn^TT'l^ft^^o-^^^ffl*^ l 5fflf#» 
ISeMBcfcoV^TJJBt Pll«l:x^ >J -^V^5r§ hlz 1 
50 |aUi0igt*6fl:t^^n-y5»£»rt»tfc. 
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[0 1 3 8] JJBRtt^O— >£E. coli BM2 


(20) 


mffl^l 1-123080 
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Lfc. tf^ftitfflmi-7°^X5 h'iOd^.. CaMV 3 


Ltz, ZMZ. Z<r>T?X$. KT'. E. coli JM aWafcfcSRWii*) (TV-f-feVX) . IEC0lfel#{^ 

£INKUQ£igWItfriCft& Lfc. JSftBS^JffiW^^f * BIcRS l&tfp B I c RS 9 fc#£Lfc. 


[0139]pMOSSloxSR SCOffiAMMt . BE 10 -X^l^Sttfci&C J: OPSLit . Z<OD N ABffrON 

59#ii-2 3fci^2 7 8 0«^J:9*46E«**l/C ot IflJBf*Bffi*dNTP*fflv^fcTaq--K»J^9— «f 

330, 7 5 07$ ^1*^*^77 y-XMM^ .KISfCi^T^/MyU 3' HJCA^^SiajS* 

Fl/Ovfc. flil^a-ycojfABIfWi. pMOS )fcCRSBWr£*Sfc. — ;S\ p B I 1 2 lBSm a ifflf 

S 1 oxSRS«t«J:')S<77^-XMMa -fcU T^O-X^«SSa»fcTlS»R<0DNA^» 

[0 14 0] JJB»±'5fc:LT»J»*lfc97^y-X-& 9s 3' fflfcTJSX£#2JD£-£;tpBI 12 1/Sma 

)«H«S-3-Hi-SDNA*-*trDNABrW-*Mt^5 I «*fc. KSKLfcft. CRSi^pBI 1 2 1/S 

XSKpMOSSloxSRSicfi^tSlyx'Jtr maK^^-ya^U. £0^4 i's >"KJSE 

• 3 »J JM 1 0 9^«!s«ftA J 13 3 7 9(1 S^^Xy^yhT- 3>JHB 1 0 1 £^«!EBIL 

9^1 o ^ 2 00*^. am^®i»ffii^4^x^ 20 fc. &&ixkffluam£ or^xs hdn Azmm 

immm^m <s§«3 o 5 axm&m-Kti u £*i£im£i;e cori, b am H 1 , xhoi 

Tum-Ta i#3-^> iz7?s<xhm)izm~3zmvgm warn, *atfl:*fr?fc. # 

mztixm. siss^-ferm BP-6i4 9*<ft 6*ifcBfjt<o4misrTxrn-x«ssaarc3i£L. ft 

[0141] 77XSW3t». CaMV 3 5S70^-(^ 

Az&ti** jmttmmmMtma nzmv. pbhrsi t^ttm:. 

< 1 ><*M £-ertfT5X$ HOflBd [0144] ±IB£7)J: "5 CU#^77X S 

7^n^fU'>AkLTLBA4404, + U — Ctl^^tfvx'JtT ■ 3'JHB10 1t7/n^ 
A^^—fc ttpB I 1 2 1 (CLONTECH&) £ 30 f , J'?ALBA4404J Mi^Tl/^M^f -f^ 

JBWC. s/n*f*^X^fc57*y-x£jSII8W>DN ^S£fctJ:9r^nA?x'J^ALBA44 04K 

ARfr*»AUfc. p B I 1 2 U± H pBIN19ttj* *Abft. 

»77X 5 VTfo D . X^U y^Bgl«ae?7°ot- [ 0 1 4 5 ] < 2 >7Emi|£gS 

*t^yy^*b7yx7x7- feMitte >-n^3f-7-X^£O0W««±JilT^)J;d(:ff-5fc. 

^ (NPTII) , y/-?'Jy^*^*SS^-5*-^ ^tXt(Arabido P sis thalian 

- (Nos-te r ) . CaMV 3 5S7nt-^ a ) <7);ttP{2. W^^Wtk. l%Twe e n 2 OZStS 

GUS (/S-^^o— ^— fef) iafcT. &tXNo 8 0%X;?/— |S|t< l%Tween2 

s - 1 e r #«SRU ^ix^^MWttt^^ff*^ 0 £-&tf 1 0%&ffi!S«l?7~ f V 7At 1 OtHMS 

ffiari»l*#rS. CaMV 3 5S7nt-^-«0T U JSlft!k-C5Efi!E»LTiBiUfc. l%ffi» 

ataismaiiaifii^fco. i®atffifc»Asnfc>f > 40 j£r#n~*fcssBu Mstgta (Msaaasjaofciras 

^-—^ii^ru^—^—^MWfV^M-t^, hige and Skoog, Physiol ogia PI antrum, 15 , 473-497 

[0142] ^t'J-<?^pB I 121£, MM (1962)). B5h'?S>\ 10g/LX?n-X 0. 

M3-emt>tvti*x-*yv&M7 7i y-x-smmwrn 5s/l mes, p hs. s^avvt. int. 2 

flBffr*»ALfc. 57^y-^-&iS»3S8e?*Dr 2°a 1 6 eraser. swtffle^tsfcxiaBa 

a IjgfcU gS^E? , J#^4ti5^T 1 38 2#B#» JS*U M*#glfi§L£^£n'yy^-;Mc^L 

2 5 2 9#B* , c< , 5S^t-fttfDNABrfr*r^n- /s. ntMF&m*im. »3iiiaft. u 

x^^aci&^J; OSRLfc. .TOllffr^pB I 1 2 SwlSiigtcffllciSf-jfcki^flK^Lfc. «»&« 

l«SmaItOC7^*-yayU„ £054 y lSSU tt^LstllftcO^O^TOt/l^i-C' 
-i-aVKJEB^^fflV^Tx^xUbr • mjHBlOl 


[0143] 57^ y-X^-^S^7M§^^ 


Fl 1-1 23080 
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7-5*$ H^AL5tT^n/^^';^A£OWiS#&2 
m lcOLBiSJfi-Cfifofc. ifxSr. 5 0mg/L*t-7 
-fi->\ 25mg/'LXM/TbV-f>'y^C0LBt§ 
ifi^aL2 8°CT\ *&lBi3£Ufc. gfiTlfeBU 
?S3fflffl^)Stg«l (1/2MSJS, 1/2 ify^)Vy (Gam 
borg) B 5 b"^ 5 >\ 5%X?n— X. 0. 5g/L M 
ES. P H5. 7 (KOH) . ffiJffifflyfc^V^TS 
jy°V y$:m&mi&0 . 044;«M. ±tzi/>V*7x.y >- 
(Si lwetL7 7)SrlL3fc9200j[il (JI»jS 
jSO. 02%) flll^S) tffiScOOD6oo* s O. 8fc3r 

[0 14 7] Sffl&ff3®fe±9IWBI^LTV*4:fcS 
^fcAitT. 40ramHGtl5M«EL/t„ 2*»& 


40 


[01481 o^t, S&Jgtftfcrr . J&S£&tic£j3i& 
Lfc. ifeteiB^idlcS^fcawU (MS 
fi. ^WB5b'^*x l%x?n-x. o. 5 
g/L MES S pH5. 8. 0. 8%W£;#—h7 

v~r^ mamma's., a/K^yy <.mmm 

100mg/L, It^A^V (®&il&5 0mg/ 

l) itwth) tT2 2x;t?Js*u Htim&gftL 

fc3aB^*36t J: 957^ y-*a*£je*Ufc. tug 
£3£^r„ 

[0 149] 

[#83 1 

*3 


(mg/g) 


H4» 

0. 

20 

«I»(pBIcRS1) 

0. 

00 

fiii«c( P BIcRS9) 

0. 

00 

fSfif (pBIsRSI) 

0. 

22 


[0150] 


[0 152] 
[IMfS] 


: 30 

n^o^'- : mm 


[0151] *&Wcr>77j y-*-&JftB*£Jl!^*£ 

Phe Gly Trp Cys Thr Trp Asp Ala Phe Tyr Leu Thr Val His Pro Gin 

15 10 15 

Gly Val lie Glu Gly Val Arg His Leu Val Asp Gly Gly Cys 
20 25 30 

[0153] m>m^ : 2 * K-KOS;- : [t^K 

mnco-gz : 19 se^jco^s : y 

mn 

Pro Val Ser Val Gly Cys Phe Val Gly Phe Asp Ala Ser Glu Pro Asp 

15 10 15 

Ser Arg His 

[0 1 54] mrn^: 3 ftWP^:H« 

saio^s : 14 &&wim : h 

Wqnm-.T^SM &50 77^yM: ^m^T^r-- 


(22) ^¥1 1-1 23 080 

41 42 

mi 

Tyr Asp Gin Asp Gin Met Val Val Val Gin Val Pro Trp Pro 
1 5 10 

[oi 55] tffitt: 4 *mm 

ffl&lcOMiS : 2569 : 'J (Cucumis sativus) 

ffliVM : SSI KflOfta 

mm. r#« *»iwiB# : cds 

r-tfn S^- : jgCNItt #£&B : 56. - 2407 

SBPJcoa^S : cDNA to mRNA * 

mm 

AAAAAACAAC CCTTCTTTTA GTTTTTTGGG TTTGTTTCTT CTTTTCTTCT CACAA ATG 58 

Met 
1 

GCT CCT AGT TTT AAA AAT GGT GGC TCC AAC GTA GTT TCA TTT GAT GGC 106 
Ala Pro Ser Phe Lys Asn Gly Gly Ser Asn Val Val Ser Phe Asp Gly 

5 10 15 

TTA AAT GAC ATG TCG TCA CCG TTT GCA ATC GAC GGA TCG GAT TTC ACT 154 
Leu Asn Asp Met Ser Ser Pro Phe Ala He Asp Gly Ser Asp Phe Thr 

20 25 30 

GTG AAC GGT CAT TCG TTT CTG TCC GAT GTT CCT GAG AAC ATT GTT GCT 202 
Val Asn Gly His Ser Phe Leu Ser Asp Val Pro Glu Asn He Val Ala 

35 40 45 

TCT CCT TCT CCG TAC ACT TCG ATA GAC AAG TCC CCG GTT TCG GTT GGT 250 
Ser Pro Ser Pro Tyr Thr Ser He Asp Lys Ser Pro Val Ser Val Gly 
50 55 60 65 

TGC TTT GTT GGA TTC GAC GCG TCG GAA CCT GAT AGC CGA CAT GTT GTT 298 
Cys Phe Val Gly Phe Asp Ala Ser Glu Pro Asp Ser Arg His Val Val 

70 75 80 

TCG ATT GGG AAG CTG AAG GAT ATT CGG TTT ATG AGT ATT TTC AGG TTT 346 
Ser He Gly Lys Leu Lys Asp He Arg Phe Met Ser He Phe Arg Phe 

85 90 95 

AAG GTT TGG TGG ACT ACA CAC TGG GTT GGT CGA AAT GGT GGG GAT CTT 394 
Lys Val Trp Trp Thr Thr His Trp Val Gly Arg Asn Gly Gly Asp Leu 

100 105 110 

GAA TCG GAG ACT CAG ATT GTG ATC CTT GAG AAG TCA GAT TCT GGT CGA 442 
Glu Ser Glu Thr Gin He Val He Leu Glu Lys Ser Asp Ser Gly Arg 

115 120 125 

CCG TAT GTT TTC CTT CTT CCG ATC GTT GAG GGA CCG TTC CGA ACC TCG 490 
Pro Tyr Val Phe Leu Leu Pro He Val Glu Gly Pro Phe Arg Thr Ser 
130 135 140 145 

ATT CAG CCT GGG GAT GAT GAC TTT GTC GAT GTT TGT GTC GAG AGT GGT 538 
lie Gin Pro Gly Asp Asp Asp Phe Val Asp Val Cys Val Glu Ser Gly 

150 155 160 

TCG TCG AAA GTT GTT GAT GCA TCG TTC CGA AGT ATG TTG TAT CTT CAT 586 
Ser Ser Lys Val Val Asp Ala Ser Phe Arg Ser Met Leu Tyr Leu His 

165 170 175 

GCT GGT GAT GAT CCG TTT GCA CTT GTT AAA GAG GCG ATG AAG ATC GTG 634 
Ala Gly Asp Asp Pro Phe Ala Leu Val Lys Glu Ala Met Lys lie Val 

180 185 190 

AGG ACC CAT CTT GGA ACT TTT CGC TTG TTG GAG GAG AAG ACT CCA CCA 682 


43 



Thr 



Gly 

Thr 

Phe Arg Leu 


Glu 

Glu 

Lys Thr Pro 

Pro 



195 





200 



205 




GGT 

ATC 

GTG 

GAC 

AAA 

TTC 

GGT TGG TGC 

ACG 

TGG 

GAC 

GCG TTT TAC 

CTA 

730 

Gly 

He 

Val 

As 

P 

L s 

ys 

Phe 

Gly Trp Cys 

Thr 

Trp 

Asp 

Ala Phe Tyr 

Leu 


210 





215 



220 



225 


ACG 

GTT 

CAT 

CCA 

CAG 

GGC 

GTA ATA GAA 

GGC 

GTG 

AGG 

CAT CTC GTC 

GAC 

778 

Thr 

Val 

His 


Gin 

Gly 

Val lie Glu 

Gly 

Val 

Arg 

His Leu Val 

Asp 















GGC 

GGT 

TGT 

CCT 

CCC 

GGT 

TTA GTC CTA 

ATC 

GAC 

GAT 

GGT TGG CAA 

TCC 

826 

Gly 

Gly 

C s 
ys 

Pro 

Pro 

Gly 


He 

As 

P 

As 

P 

Gly Trp Gin 

Ser 








250 







ATC 

GGA 

CAC 

GAT 

TCG 

GAT 

CCC ATC ACC 

AAA 

GAA 

GGA 

ATG AAC CAA 

ACC 

874 

He 

y 

His 

As 

P 

Ser 

Asp 

Pro He Thr 

ys 

Glu 

Gl 

y 

Met Asn Gin 

Thr 




260 











GTC 

GCC 

GGC 

GAG 

CAA 

ATG 

CCC TGC CGT 

CTT 

TTG 

AAA 

TTC CAA GAG 

AAT 

922 

Val 


Gl 

Glu 

Gin 

Met 

Pro Cys Arg 

Leu 

Leu 


Phe Gin Glu 

Asn 



275 








285 




TAC 

AAA 

TTC 


GAC 

TAC 

GTC AAT CCC 

AAG 

GCC 

ACC 

GGC CCC CGA 

GCC 

970 

T 

ys 

Phe 

2 

P 

T 

Val Asn Pro 

ys 

Ala 

Thr 

Gly Pro Arg 

Ala 


290 





295 



300 



305 


GGC 

CAG 

AAG 

GGG 

ATG 

AAG 

GCG TTT ATA 

GAT 

GAA 

CTC 

AAA GGA GAG 

TTT 

1018 

y 

Gin 

ys 

Gl 

y 

Met 

ys 

Ala Phe lie 

P 

Glu 


Lys Gly Glu 

Phe 






310 









AAG 

ACT 

GTG 

GAG 

CAT 

GTT 

TAT GTT TGG 

CAT 

GCT 

TTG 

TGT GGA TAT 

TGG 

1066 

ys 

Thr 

Val 

Glu 

His 

Val 

Tyr Val Trp 

His 

Ala 

Leu 

Cys Gly Tyr 

T 

rp 





325 










GGT 

GGC 

CTT 

CGC 

CCG 

CAG 

GTG CCT GGC 

TTG 

CCT 

GAG 

GCA CGT GTG 

ATT 

1114 


Gl 

Leu 

Ar 

Pro 

Gin 

Val Pro Gly 

Leu 

Pro 

Glu 

Ala Arg Val 

He 












350 



CAG 

CCA 

GTG 

CTT 

TCA 

CCA 

GGG CTG CAG 

ATG 

ACG 

ATG 

GAG GAT TTG 

GCG 

1162 

Gin 

Pro 

Val 

Leu 

Ser 

Pro 

Gly Leu Gin 

Met 

Thr 

Met 

Glu Asp Leu 

Ala 



355 





360 



365 




GTG 


AAG 

ATT 

GTT 

CTT 

CAT AAG GTC 

GGG 

CTG 

GTC 

CCG CCG GAG 

AAG 

1210 

Val 

Asp 

Lys 

He 

Val 

Leu 

His Lys Val 

Gly 


Val 

Pro Pro Glu 

Lys 


370 





375 



380 



385 


GCT 

GAG 

GAG 

ATG 

TAC 

GAA 

GGA CTT CAT 

GCT 

CAT 

TTG 

GAA AAA GTT 

GGG 

1258 

Ala 

Glu 

Glu 

Met 

Tyr 

Glu 

Gly Leu His 

Ala 

His 


Glu Lys Val 

Gly 






390 



395 



400 



ATC 

GAC 

GGT 

GTT 

AAG 

ATT 

GAC GTT ATC 

CAC 

CTA 

TTG 

GAG ATG TTG 

TGT 

1306 

lie 


Gly 

Val 


He 

Asp Val lie 

His 


Leu 

Glu Met Leu 






405 



410 




415 



GAA 

GAC 

TAT 

GGA 

GGG 

AGA 

GTG GAT TTG 

GCA 

AAG 

GCA 

TAT TAC AAA 

GCA 

1354 

Glu 

Asp 

Tyr 

Gly 

Gly 

Arg 

Val Asp Leu 

Ala 

Lys 

Ala 

Tyr Tyr Lys 

Ala 




420 




425 




430 



ATG 

ACC 

AAA 

TCA 

ATA 

AAT 

AAA CAT TTT 

AAA 

GGA 

AAT 

GGA GTC ATT 

GCA 

1402 

Met 

Thr 

Lys 

Ser 

He 

Asn 

Lys His Phe 

Lys 

Gly 

Asn 

Gly Val He 

Ala 



435 





440 



445 




AGT 

ATG 

GAA 

CAT 

TGT 

AAC 

GAC TTC ATG 

TTC 

CTT 

GGC 

ACG GAA GCT 

ATC 

1450 

Ser 

Met 

Glu 


Cys 

Asn 

Asp Phe Met 

Phe 

Leu 

Gly 

Thr Glu Ala 

He 


450 





455 



460 



465 
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45 

TCT CTT GGT CGT GTT GGT GAT GAC TTT TGG TGC ACG GAC CCC TCT GGT 1498 
Ser Leu Gly Arg Val Gly Asp Asp Phe Trp Cys Thr Asp Pro Ser Gly 

470 475 480 

GAT CCA AAC GGT ACG TTT TGG CTC CAA GGA TGT CAC ATG GTT CAT TGT 1546 
Asp Pro Asn Gly Thr Phe Trp Leu Gin Gly Cys His Met Val His Cys 

485 490 495 

GCC AAC GAC AGC TTG TGG ATG GGG AAC TTC ATC CAC CCT GAC TGG GAT 1594 
Ala Asn Asp Ser Leu Trp Met Gly Asn Phe He His Pro Asp Trp Asp 

500 505 510 

ATG TTC CAA TCC ACC CAC CCT TGT GCC GCC TTC CAT GCT GCC TCT CGA 1642 
Met Phe Gin Ser Thr His Pro Cys Ala Ala Phe His Ala Ala Ser Arg 

515 520 525 

GCC ATC TCT GGT GGC CCG ATC TAT GTT AGT GAT TCT GTG GGA AAG CAT 1690 
Ala He Ser Gly Gly Pro He Tyr Val Ser Asp Ser Val Gly Lys His 
530 535 540 545 

AAC TTT GAT CTT CTG AAA AAA CTA GTG CTT CCT GAT GGA TCG ATC CTT 1738 
Asn Phe Asp Leu Leu Lys Lys Leu Val Leu Pro Asp Gly Ser He Leu 

550 555 560 

CGA AGT GAG TAC TAT GCA CTC CCG ACT CGC GAT TGT TTG TTT GAA GAC 1786 
Arg Ser Glu Tyr Tyr Ala Leu Pro Thr Arg Asp Cys Leu Phe Glu Asp 

565 570 575 

CCT TTG CAT AAT GGA GAA ACT ATG CTT AAG ATT TGG AAT CTC AAC AAG 1834 
Pro Leu His Asn Gly Glu Thr Met Leu Lys He Trp Asn Leu Asn Lys 

580 585 590 

TTC ACT GGA GTG ATT GGT GCA TTC AAC TGC CAA GGA GGA GGA TGG TGT 1882 
Phe Thr Gly Val He Gly Ala Phe Asn Cys Gin Gly Gly Gly Trp Cys 

595 600 605 

CGT GAG ACA CGC CGC AAC CAA TGC TTT TCA CAA TAC TCA AAA CGA GTG 1930 
Arg Glu Thr Arg Arg Asn Gin Cys Phe Ser Gin Tyr Ser Lys Arg Val 
610 615 620 625 

ACA TCC AAA ACT AAC CCA AAA GAC ATA GAA TGG CAC AGT GGA GAA AAC 1978 
Thr Ser Lys Thr Asn Pro Lys Asp He Glu Trp His Ser Gly Glu Asn 

630 635 640 

CCT ATC TCT ATT GAA GGC GTT AAA ACC TTT GCG CTT TAC CTC TAT CAA 2026 
Pro He Ser He Glu Gly Val Lys Thr Phe Ala Leu Tyr Leu Tyr Gin 

645 650 655 

GCC AAA AAA CTT ATC CTC TCC AAG CCC TCT CAA GAT CTT GAC ATA GCT 2074 
Ala Lys Lys Leu He Leu Ser Lys Pro Ser Gin Asp Leu Asp He Ala 

660 665 670 

CTT GAC CCA TTC GAA TTC GAG CTC ATC ACT GTT TCA CCA GTG ACC AAA 2122 
Leu Asp Pro Phe Glu Phe Glu Leu He Thr Val Ser Pro Val Thr Lys 

675 680 685 

CTC ATC CAA ACT TCT CTA CAC TTT GCC CCA ATT GGG CTG GTG AAC ATG 2170 
Leu He Gin Thr Ser Leu His Phe Ala Pro lie Gly Leu Val Asn Met 
690 695 700 705 

CTT AAC ACT AGT GGA GCC ATC CAA TCT GTG GAC TAT GAC GAT GAC CTA 2218 
Leu Asn Thr Ser Gly Ala He Gin Ser Val Asp Tyr Asp Asp Asp Leu 

710 715 720 

AGC TCA GTC GAG ATT GGT GTC AAA GGG TGT GGT GAG ATG CGA GTA TTT 2266 
Ser Ser Val Glu He Gly Val Lys Gly Cys Gly Glu Met Arg Val Phe 


(2 5) fflFf-l 1-1 23 080 

47 48 
725 730 735 

GCA TCG AAA AAA CCA AGG GCT TGT CGT ATT GAT GGG GAG GAT GTT GGG 2314 
Ala Ser Lys Lys Pro Arg Ala Cys Arg He Asp Gly Glu Asp Val Gly 

740 745 750 

TTC AAG TAT GAT CAG GAC CAA ATG GTG GTG GTT CAA GTG CCA TGG CCA 2362 
Phe Lys Tyr Asp Gin Asp Gin Met Val Val Val Gin Val Pro Trp Pro 

755 760 765 

ATT GAT TCT TCA TCG GGT GGC ATT TCG GTT ATC GAG TAC TTG TTT 2407 
He Asp Ser Ser Ser Gly Gly lie Ser Val He Glu Tyr Leu Phe 
770 775 780 

TAATTTTTAT TTATGTARAG CTCAATGATT GTTGTTGTTG TCGCTGTTGT TGCTATCAAT 2467 
GTATTTCTCT CCAAAAGAAA ATTATGTGTA ATTTGGAGAG TAATTAAGTG AGTKAAATTT 2527 
TAAATAARAC TACTTTTAAT TATTTATCAA AAAAAAAAAA AA 2569 
[0 1 5 6] ffifll##: 5 * r-;i?U^- : iSfi£K 

ffi^iJ^S^ : 784 K3AJCD«gt : * » *7 « 

mi 

Met Ala Pro Ser Phe Lys Asn Gly Gly Ser Asn Val Val Ser Phe Asp 

15 10 15 

Gly Leu Asn Asp Met Ser Ser Pro Phe Ala He Asp Gly Ser Asp Phe 

20 25 30 

Thr Val Asn Gly His Ser Phe Leu Ser Asp Val Pro Glu Asn He Val 

35 40 45 

Ala Ser Pro Ser Pro Tyr Thr Ser He Asp Lys Ser Pro Val Ser Val 

50 55 60 

Gly Cys Phe Val Gly Phe Asp Ala Ser Glu Pro Asp Ser Arg His Val 
65 70 75 80 

Val Ser He Gly Lys Leu Lys Asp He Arg Phe Met Ser He Phe Arg 

85 90 95 

Phe Lys Val Trp Trp Thr Thr His Trp Val Gly Arg Asn Gly Gly Asp 

100 105 110 

Leu Glu Ser Glu Thr Gin He Val He Leu Glu Lys Ser Asp Ser Gly 

115 120 125 

Arg Pro Tyr Val Phe Leu Leu Pro He Val Glu Gly Pro Phe Arg Thr 

130 135 140 

Ser He Gin Pro Gly Asp Asp Asp Phe Val Asp Val Cys Val Glu Ser 
145 150 155 160 

Gly Ser Ser Lys Val Val Asp Ala Ser Phe Arg Ser Met Leu Tyr Leu 

165 170 175 

His Ala Gly Asp Asp Pro Phe Ala Leu Val Lys Glu Ala Met Lys He 

180 185 190 

Val Arg Thr His Leu Gly Thr Phe Arg Leu Leu Glu Glu Lys Thr Pro 

195 200 205 

Pro Gly He Val Asp Lys Phe Gly Trp Cys Thr Trp Asp Ala Phe Tyr 

210 215 220 

Leu Thr Val His Pro Gin Gly Val He Glu Gly Val Arg His Leu Val 
225 230 235 240 

Asp Gly Gly Cys Pro Pro Gly Leu Val Leu lie Asp Asp Gly Trp Gin 

245 250 255 

Ser He Gly His Asp Ser Asp Pro lie Thr Lys Glu Gly Met Asn Gin 


fJHTl 1-1 23 080 


49 


260 


265 


270 


Thr Val Ala Gly Glu Gin Met Pro Cys Arg Leu Leu Lys Phe Gin Glu 

275 280 285 

Asn Tyr Lys Phe Arg Asp Tyr Val Asn Pro Lys Ala Thr Gly Pro Arg 

290 295 300 

Ala Gly Gin Lys Gly Met Lys Ala Phe He Asp Glu Leu Lys Gly Glu 
305 310 315 320 

Phe Lys Thr Val Glu His Val Tyr Val Trp His Ala Leu Cys Gly Tyr 


325 


330 


335 


Trp Gly Gly Leu Arg Pro Gin Val Pro Gly Leu Pro Glu Ala Arg Val 

340 345 350 

He Gin Pro Val Leu Ser Pro Gly Leu Gin Met Thr Met Glu Asp Leu 

355 360 365 

Ala Val Asp Lys He Val Leu His Lys Val Gly Leu Val Pro Pro Glu 


370 


375 


380 


Lys Ala Glu Glu Met Tyr Glu Gly Leu His Ala His Leu Glu Lys Val 
385 390 395 400 

Gly lie Asp Gly Val Lys He Asp Val lie His Leu Leu Glu Met Leu 


Cys Glu Asp Tyr Gly Gly Arg Val Asp Leu Ala Lys Ala Tyr Tyr Lys 


420 


425 


430 


Ala Met Thr Lys Ser lie Asn Lys His Phe Lys Gly Asn Gly Val lie 

435 440 445 

Ala Ser Met Glu His Cys Asn Asp Phe Met Phe Leu Gly Thr Glu Ala 

450 455 460 

He Ser Leu Gly Arg Val Gly Asp Asp Phe Trp Cys Thr Asp Pro Ser 


465 


470 


475 


Gly Asp Pro Asn Gly Thr Phe Trp Leu Gin Gly Cys His Met Val His 

485 490 495 

Cys Ala Asn Asp Ser Leu Trp Met Gly Asn Phe He His Pro Asp Trp 

500 505 510 

Asp Met Phe Gin Ser Thr His Pro Cys Ala Ala Phe His Ala Ala Ser 


515 


520 


525 


Arg Ala lie Ser Gly Gly Pro lie Tyr Val Ser Asp Ser Val Gly Lys 

530 535 540 

His Asn Phe Asp Leu Leu Lys Lys Leu Val Leu Pro Asp Gly Ser lie 
545 550 555 560 

Leu Arg Ser Glu Tyr Tyr Ala Leu Pro Thr Arg Asp Cys Leu Phe Glu 

565 570 575 

Asp Pro Leu His Asn Gly Glu Thr Met Leu Lys He Trp Asn Leu Asn 

580 585 590 

Lys Phe Thr Gly Val lie Gly Ala Phe Asn Cys Gin Gly Gly Gly Trp 

595 600 605 

Cys Arg Glu Thr Arg Arg Asn Gin Cys Phe Ser Gin Tyr Ser Lys Arg 

610 615 620 

Val Thr Ser Lys Thr Asn Pro Lys Asp He Glu Trp His Ser Gly Glu 
625 630 635 640 

Asn Pro He Ser lie Glu Gly Val Lys Thr Phe Ala Leu Tyr Leu Tyr 

645 650 655 

Gin Ala Lys Lys Leu He Leu Ser Lys Pro Ser Gin Asp Leu Asp He 
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52 


660 665 670 

Ala Leu Asp Pro Phe Glu Phe Glu Leu lie Thr Val Ser Pro Val Thr 


675 


680 


685 


Lys Leu He Gin Thr Ser Leu His Phe Ala Pro lie Gly Leu Val Asn 

690 695 700 

Met Leu Asn Thr Ser Gly Ala He Gin Ser Val Asp Tyr Asp Asp Asp 
705 710 715 720 

Leu Ser Ser Val Glu He Gly Val Lys Gly Cys Gly Glu Met Arg Val 


725 


730 


735 


Phe Ala Ser Lys Lys Pro Arg Ala Cys Arg He Asp Gly Glu Asp Val 

740 745 750 

Gly Phe Lys Tyr Asp Gin Asp Gin Met Val Val Val Gin Val Pro Trp 

755 760 765 

Pro He Asp Ser Ser Ser Gly Gly He Ser Val He Glu Tyr Leu Phe 
770 775 780 


[0 15 7] ffiH&^r: 6 
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mm 

TTYTAYCTBA CHGTNCAYCC TCA 
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mmcom ■. 23 
mmcr>m : mm 

mm 

TTYTAYCTBA CHGTNCAYCC CCA 

[0159] mm^r : 8 

miCD&Z : 23 

m\<vm ■. mm 

TTYTAYCTBA CHGTNCAYCC ACA 
[0 16 0] K5I#*: 9 

: 23 

m\\nm : mm 

TTYTAYCTBA CHGTNCAYCC GCA 

[0161] mm^ ■■ 1 0 

m\CD&$ : 26 

wm<m : mm 

mm 

GARGGNGTNM GNCAYCTRGT NGAYGG 
[0 1 6 2] Wm^: 11 
mmcO&Z : 26 

mncom ■. mm 

mm 

GARGGNGTNM GNCAYCTYGT NGAYGG 
[0163] 1H?iJ#^- : 1 2 
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23 
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sis>%. m&m. a. g„ cxtttsm-. 


26 
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mwm ■. mm 
mm ■. -*it 

w&mwm : mwmt mdna 
mm 

GARGGNGTNM GNCAYTTRGT NGAYGG 

coi64] mim^- : 1 3 

EfllO£§ : 26 

: mm 

mm ■. 

GTNGGNTGYT TYGTNGGYTT YGAYGC 
[0165] H^JS^f" : 1 4 
EW*>&3 : 26 

ffi*>j«s : mm 
mm ■■ -#« 

GTNGGNTGYT TYGTNGGRTT YGAYGC 
[0166] W$m^ : 1 5 
: 29 

KM 

TTYGAYGCNT CNGARCCHGA YTCDCGNCA 
[0 1 6 7] I2»^: 1 6 
EJfcO^S : 30 

micom. : 
mm : -*« 

TTYGAYGCNT CNGARCCHGA YTCDAGYCAY 
[0 16 8] WSm^r: 1 7 
SH?iJ^§ : 20 
ffifl^S : Kg! 

GAYCARGAYC TRATGGTNGT 
[0169] : 1 8 

m\V>m : 26 

micom : g£ 

mm 

CCRTCNACYA GRTGNCKNAC NCCYTC 
[0 17 0]@iM#: 19 
miCO&Z : 26 

wwm ■. mm 

mm. -^m 
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26 

i-j£DNA 
10 flSffWi. A. G. CXiiT£?H\ 


26 

*lE»gl : flS<0S§? MDNA 
flUON^ A. G s CX«T^^-r o 


26 

AKaiWBSl : ffi^SI MDNA 
S5>J*)WBt : 

^f&cOffifg : 9#@^llSac03f^l/^FN{±>f 
y flStfWfct, A s G_ CX{±T£?r?\ 


29 

+m&icofm : meow® MDNA 

30 ^OflficOfPg : 9*g^US@^3?^V^KN(±>f 


y^>-^. flUcONfi. A, G. CXfiT^^, 


26 

m&mm mdna 

★ 50 %<?>m<mm : 6#@S.m5#S^^lx^KN|i-f 


(29) 


55 


mm^i i- 

56 


m\ 

CCRTCNACRA GRTGNCKNAC NCCYTC 

[0171] m?m^- : 2 0 

mi&MZ : 26 

mmnm mm 
Wkn®. ■ -*« 

m\ 

CCRTCNACYA TRTGNCKNAC NCCYTC 
[0 17 2] EJ|#§-: 2 1 

U?IJ<DA£ : 29 

««« = 

TGNCGHGART CDGGYTCNGA NGCRTCRAA 
[0 17 3] ffiJ|#*J-: 2 2 
H5lJ<7)j|$ : 30 

mmnm mm 20 
ffi?>J 

RTGRCTHGAR TCDGGYTCNG ANGCRTCRAA 
[0 174 3 K&|#^: 23 , 
lE^J^SS : 2780 

m\com : mm 
mm. z*« 
ham**- : wmvt 

: cDNA to mRNA &30 

mi 

TCTTCCATTG GAGGACCATT TCCTCCTGGA ATAGAAATAC TACCACACTT TTCTTTTTTC 
ACTTCTCTAA GTTGCTAAGT TAATTGCTCC TTCATTTTTT CACTCTTCGT TCTCGCGTAC 
CCGTGTCACG GTAACTCGTG GTGAAGTGTT CGAAA ATG ACT GTC ACA CCT AAG 
Met Thr Val Thr Pro Lys 


26 

«DNA 
flSKWtt, A. G. CXIiT^^f, 


26 

yis>*. ffi^Nfi. A. G. CXtiT&lg^ 
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: r-fX (Glycine i 

^gt^lS-riE^- : CDS 
ffffifiB: 156.. 2405 


ATC 

TCA 

GTT 

AAC 

GAT 

GGG 

AAA 

CTT 

GTT 

GTC 

1 

CAT 

GGT 

AAG 

ACC 

5 

ATT 

CTG 

221 

He 

Ser 

Val 

Asn 
10 

Asp 

Gly 

Lys 

Leu 

Val 
15 

Val 

His 

Gly 

Lys 

Thr 
20 

He 

Leu 


ACT 

GGA 

GTG 

CCA 

GAC 

AAC 

GTT 

GTG 

CTG 

ACT 

CCA 

GGT 

TCT 

GGA 

AGG 

GGT 

269 

Th- 

Gly 

Val 

25 

Pro 

Asp 

Asn 

Val 

Val 
30 

Leu 

Thr 

Pro 

Gly 

Ser 
35 

Gly 

Arg 

Gly 


en 

GTG 

ACT 

GGT 

GCT 

TTT 

GTT 

GGT 

GCC 

ACA 

GCT 

TCA 

CAC 

AGC 

AAA 

AGT 

317 

Leu 

Val 
40 

Thr 

Gly 

Ala 

Phe 

Val 
45 

Gly 

Ala 

Thr 

Ala 

Ser 
50 



Lys 

Ser 


CTC 

CAT 

GTG 

TTT 

CCA 

ATG 

GGT 

GTT 

TTA 

GAG 

GGG 

CTC 

CGG 

TTC 

ATG 

TGT 

365 

Leu 

His 

Val 

Phe 

Pro 

Met 

Gly 

Val 

Leu 

Glu 

Gly 

Leu 

Arg 

Phe 

Met 

Cys 


55 





60 





65 





70 


TGT 

TTC 

CGG 

TTC 

AAG 

TTA 

TGG 

TGG 

ATG 

ACT 

CAG 

AGA 

ATG 

GGA 

ACT 

TGT 

413 


Phe 

Arg 

Phe 

Lys 

Leu 

Tr P 

Trp 

Met 

Thr 

Gin 

Arg 

Met 

Gly 

Thr 

Cys 
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57 

75 80 85 

GGG AGG GAT GTT CCT CTG GAG ACT CAA TTC ATG CTT ATT GAG AGC AAA 461 
Gly Arg Asp Val Pro Leu Glu Thr Gin Phe Met Leu lie Glu Ser Lys 

90 95 100 

GAG AGT GAA ACT GAT GGG GAG AAT TCT CCA ATC ATC TAC ACT GTC TTG 509 
Glu Ser Glu Thr Asp Gly Glu Asn Ser Pro He He Tyr Thr Val Leu 

105 110 115 

CTT CCT CTC CTC GAA GGT CAA TTC CGA GCT GTT CTT CAA GGC AAT GAC 557 
Leu Pro Leu Leu Glu Gly Gin Phe Arg Ala Val Leu Gin Gly Asn Asp 

120 125 130 

AAG AAC GAG ATA GAG ATT TGC CTC GAG AGT GGG GAT AAT GCA GTT GAG 605 
Lys Asn Glu He Glu He Cys Leu Glu Ser Gly Asp Asn Ala Val Glu 
135 140 145 150 

ACT GAC CAA GGC CTT CAC ATG GTT TAC ATG CAT GCT GGG ACC AAT CCC 653 
Thr Asp Gin Gly Leu His Met Val Tyr Met His Ala Gly Thr Asn Pro 

155 160 165 

TTT GAA GTC ATC AAT CAA GCT GTC AAG GCT GTG GAA AAA CAC ATG CAA 701 
Phe Glu Val He Asn Gin Ala Val Lys Ala Val Glu Lys His Met Gin 

170 175 180 

ACT TTT CTT CAT CGT GAG AAG AAA AGG TTG CCA TCT TGT CTT GAC TGG 749 
Thr Phe Leu His Arg Glu Lys Lys Arg Leu Pro Ser Cys Leu Asp Trp 

185 190 195 

TTT GGA TGG TGC ACA TGG GAT GCT TTC TAT ACT GAT GTC ACA GCT GAG 797 
Phe Gly Trp Cys Thr Trp Asp Ala Phe Tyr Thr Asp Val Thr Ala Glu 

200 205 210 

GGT GTT GAG GAA GGC CTG AAA AGT CTA TCA CAG GGA GGT ACA CCT CCA 845 
Gly Val Glu Glu Gly Leu Lys Ser Leu Ser Gin Gly Gly Thr Pro Pro 
215 220 225 230 

CGA TTC CTC ATC ATA GAT GAT GGT TGG CAA CAG ATT GAA AAT AAA GCA 893 
Arg Phe Leu lie lie Asp Asp Gly Trp Gin Gin He Glu Asn Lys Ala 

235 240 245 

AAG GAT GCT ACT GAA TGT TTG GTA CAA GAA GGA GCA CAG TTT GCT ACT 941 
Lys Asp Ala Thr Glu Cys Leu Val Gin Glu Gly Ala Gin Phe Ala Thr 

250 255 260 

AGG TTG ACT GGT ATT AAA GAG AAT ACT AAA TTT CAA AAG AAA TTA CAG 989 
Arg Leu Thr Gly He Lys Glu Asn Thr Lys Phe Gin Lys Lys Leu Gin 

265 270 275 

AAC AAT GAG CAG ATG TCA GGT CTG AAG CAT CTA GTA CAT GGA GCA AAG 1037 
Asn Asn Glu Gin Met Ser Gly Leu Lys His Leu Val His Gly Ala Lys 

280 285 290 

CAG CAT CAC AAT GTG AAA AAT GTA TAT GTA TGG CAT GCA CTA GCT GGT 1085 
Gin His His Asn Val Lys Asn Val Tyr Val Trp His Ala Leu Ala Gly 
295 300 305 310 

TAT TGG GGT GGA GTG AAG CCA GCA GCA ACC GGC ATG GAA CAT TAT GAC 1133 
Tyr Trp Gly Gly Val Lys Pro Ala Ala Thr Gly Met Glu His Tyr Asp 

315 320 325 

ACT GCC TTG GCA TAT CCA GTG CAG TCA CCA GGC GTG CTA GGA AAC CAA 1181 
Thr Ala Leu Ala Tyr Pro Val Gin Ser Pro Gly Val Leu Gly Asn Gin 

330 335 340 

CCA GAC ATT GTC ATG GAC AGC TTG GCT GTA CAT GGC CTT GGC CTA GTG 1229 


(3 1) 1-1 23 080 

59 

Pro Asp He Val Met Asp Ser Leu Ala Val His Gly Leu Gly Leu Val 

345 350 355 

CAC CCA AAG AAG GTT TTC AAT TTC TAC AAC GAG CTC CAT GCT TAC TTA 1277 
His Pro Lys Lys Val Phe Asn Phe Tyr Asn Glu Leu His Ala Tyr Leu 

360 365 370 

GCT TCT TGT GGA GTA GAT GGA GTG AAG GTT GAT GTG CAG AAC ATT ATT 1325 
Ala Ser Cys Gly Val Asp Gly Val Lys Val Asp Val Gin Asn lie lie 
375 380 385 390 

GAG ACC CTT GGT GCG GGA CAT GGT GGC CGA GTG TCA CTT ACT CGC AGC 1373 
Glu Thr Leu Gly Ala Gly His Gly Gly Arg Val Ser Leu Thr Arg Ser 

395 400 405 

TAT CAT CAC GCG CTT GAG GCT TCC ATT GCT AGC AAT TTT ACT GAT AAC 1421 
Tyr His His Ala Leu Glu Ala Ser lie Ala Ser Asn Phe Thr Asp Asn 

410 415 420 

GGA TGC ATT GCG TGT ATG TGT CAC AAC ACT GAT GGA CTT TAT AGT GCT 1469 
Gly Cys He Ala Cys Met Cys His Asn Thr Asp Gly Leu Tyr Ser Ala 

425 430 435 

AAG CAG ACT GCT ATT GTG AGA GCT TCT GAT GAT TTT TAC CCT CGT GAT 1517 
Lys Gin Thr Ala He Val Arg Ala Ser Asp Asp Phe Tyr Pro Arg Asp 

440 445 450 

CCT GCT TCC CAT ACC ATC CAT ATT TCT TCT GTT GCA TAC AAC TCA CTA 1565 
Pro Ala Ser His Thr He His lie Ser Ser Val Ala Tyr Asn Ser Leu 
455 460 465 470 

TTC CTT GGA GAA TTC ATG CAA CCT GAC TGG GAC ATG TTT CAT AGT TTA 1613 
Phe Leu Gly Glu Phe Met Gin Pro Asp Trp Asp Met Phe His Ser Leu 

475 480 485 

CAC CCA GCA GCA GAT TAT CAT GCT GCA GCT CGT GCA ATT GGT GGA TGT 1661 
His Pro Ala Ala Asp Tyr His Ala Ala Ala Arg Ala lie Gly Gly Cys 

490 495 500 

CCT ATT TAT GTT AGT GAC AAG CCA GGC AAT CAC AAT TTT GAT CTT CTT 1709 
Pro He Tyr Val Ser Asp Lys Pro Gly Asn His Asn Phe Asp Leu Leu 

505 510 515 

AAG AAG CTG GTT CTC CCG GAT GGT TCG GTT CTC CGT GCT CAG TTA CCT 1757 
Lys Lys Leu Val Leu Pro Asp Gly Ser Val Leu Arg Ala Gin Leu Pro 

520 525 530 

GGC AGG CCA ACT CGT GAT TCT CTA TTT GTG GAT CCA GCC AGA GAT AGG 1805 
Gly Arg Pro Thr Arg Asp Ser Leu Phe Val Asp Pro Ala Arg Asp Arg 
535 540 545 550 

ACT AGC TTG CTC AAA ATA TGG AAC CTG AAC AAA TGC TCT GGA GTT GTT 1853 
Thr Ser Leu Leu Lys lie Trp Asn Leu Asn Lys Cys Ser Gly Val Val 

555 560 565 

GGT GTA TTT AAC TGC CAA GGT GCT GGA TGG TGC AAG ATA GAG AAG AAA 1901 
Gly Val Phe Asn Cys Gin Gly Ala Gly Trp Cys Lys He Glu Lys Lys 

570 575 580 

ACC CGC ATC CAT GAT ACA TCT CCT GGT ACA CTC ACC GCC TCT GTC TGC 1949 
Thr Arg He His Asp Thr Ser Pro Gly Thr Leu Thr Ala Ser Val Cys 

585 590 595 

GCC TCT GAT GTT GAC CTC ATC ACA CAA GTA GCA GGT GCT GAA TGG CTT 1997 
Ala Ser Asp Val Asp Leu He Thr Gin Val Ala Gly Ala Glu Trp Leu 

600 605 610 


(32) *fHPFl 1-1 23080 

61 62 
GGA GAT ACA ATT GTT TAT GCT TAC AGA TCA GGT GAG GTG ATT CGG CTA 2045 
Gly Asp Thr He Val Tyr Ala Tyr Arg Ser Gly Glu Val He Arg Leu 
615 620 625 630 

CCA AAA GGG GTT TCA ATT CCA GTG ACA CTA AAA GTT CTG GAG TTT GAG 2093 
Pro Lys Gly Val Ser He Pro Val Thr Leu Lys Val Leu Glu Phe Glu 

635 640 645 

CTT TTC CAC TTC TGT CCA ATC CAA GAA ATA GCT CCA AGT ATA TCA TTT 2141 
Leu Phe His Phe Cys Pro lie Gin Glu He Ala Pro Ser He Ser Phe 

650 655 660 

GCA GCA ATA GGG CTA CTG GAT ATG TTC MC ACT GGA GGA GCA GTG GAG 2189 
Ala Ala He Gly Leu Leu Asp Met Phe Asn Thr Gly Gly Ala Val Glu 

665 670 675 

CAG GTT GAG ATT CAT AAC CGA GCA GCA ACG AAA ACA ATA GCT CTT AGT 2237 
Gin Val Glu lie His Asn Arg Ala Ala Thr Lys Thr He Ala Leu Ser 

680 685 690 

GTA AGG GGA AGA GGC AGA TTT GGA GTT TAC TCC TCC CAG AGA CCA CTG 2285 
Val Arg Gly Arg Gly Arg Phe Gly Val Tyr Ser Ser Gin Arg Pro Leu 
695 700 705 710 

AAG TGT GTG GTA GGT GGC GCT GAA ACC GAC TTC AAC TAT GAC TCA GAG 2333 
Lys Cys Val Val Gly Gly Ala Glu Thr Asp Phe Asn Tyr Asp Ser Glu 

715 720 725 

ACC GGG TTG ACA ACC TTC TCC ATT CCA GTT TCT CCA GAG GAG ATG TAC 2381 
Thr Gly Leu Thr Thr Phe Ser He Pro Val Ser Pro Glu Glu Met Tyr 

730 735 740 

AGA TGG TCA ATA GAG ATC CAA GTT TGAGTCCTTT TTAAGACTTG GTGTTTGATG 2435 
Arg Trp Ser He Glu He Gin Val 
745 750 
CATTGTTGTA TCAGGAGAAG GGTTTTGTTG TAATTAAGCA TTGAGGGAAT TGTTGGAGTC 2495 
AGGCAGAGAG AGAGGGGGGA GGTTTGTTGT AAGACACCTA GTATTAGTAT CATGTAGTGG 2555 
AGAAAAAGGG TTGTTGATCC TAATAGCTAG ACAAGGCATG TTGTAGTAGT CATGGGGTGG 2615 
GGAAGTCCTT TTGTTGTAGC ATGTAATTTG GTTTAGACTT GTAGTATGTC ATCAATTAGA 2675 
TGGATAAAGA GAGAATATTG TTATCTACCC GAGGATGTAA CAATGTTTGT TTCTCTGAAT 2735 
AAAAAGTTCA CATCTGTCTT TTGGAATAAT AAAAAAAAAA AAAAA 2780 
l0 17 5JKJi#^: 24 *WOy-:» 
m\<VM 2 : 750 : 9 W 

&m<vm : rsygg * 

Met Thr Val Thr Pro Lys He Ser Val Asn Asp Gly Lys Leu Val Val 

15 10 15 

His Gly Lys Thr He Leu Thr Gly Val Pro Asp Asn Val Val Leu Thr 

20 25 30 

Pro Gly Ser Gly Arg Gly Leu Val Thr Gly Ala Phe Val Gly Ala Thr 

35 40 45 

Ala Ser His Ser Lys Ser Leu His Val Phe Pro Met Gly Val Leu Glu 

50 55 60 

Gly Leu Arg Phe Met Cys Cys Phe Arg Phe Lys Leu Trp Trp Met Thr 

65 70 75 80 

Gin Arg Met Gly Thr Cys Gly Arg Asp Val Pro Leu Glu Thr Gin Phe 

85 90 95 

Met Leu He Glu Ser Lys Glu Ser Glu Thr Asp Gly Glu Asn Ser Pro 


(3 3) WSB¥1 1~1 23 080 

63 

100 105 110 

He He Tyr Thr Val Leu Leu Pro Leu Leu Glu Gly Gin Phe Arg Ala 

115 120 125 

Val Leu Gin Gly Asn Asp Lys Asn Glu He Glu He Cys Leu Glu Ser 

130 135 140 

Gly Asp Asn Ala Val Glu Thr Asp Gin Gly Leu His Met Val Tyr Met 
145 150 155 160 

His Ala Gly Thr Asn Pro Phe Glu Val lie Asn Gin Ala Val Lys Ala 

165 170 175 

Val Glu Lys His Met Gin Thr Phe Leu His Arg Glu Lys Lys Arg Leu 

180 185 190 

Pro Ser Cys Leu Asp Trp Phe Gly Trp Cys Thr Trp Asp Ala Phe Tyr 

195 200 205 

Thr Asp Val Thr Ala Glu Gly Val Glu Glu Gly Leu Lys Ser Leu Ser 

210 215 220 

Gin Gly Gly Thr Pro Pro Arg Phe Leu lie lie Asp Asp Gly Trp Gin 
225 230 235 240 

Gin lie Glu Asn Lys Ala Lys Asp Ala Thr Glu Cys Leu Val Gin Glu 

245 250 255 

Gly Ala Gin Phe Ala Thr Arg Leu Thr Gly lie Lys Glu Asn Thr Lys 

260 265 270 

Phe Gin Lys Lys Leu Gin Asn Asn Glu Gin Met Ser Gly Leu Lys His 

275 280 285 

Leu Val His Gly Ala Lys Gin His His Asn Val Lys Asn Val Tyr Val 

290 295 300 

Trp His Ala Leu Ala Gly Tyr Trp Gly Gly Val Lys Pro Ala Ala Thr 
305 310 315 320 

Gly Met Glu His Tyr Asp Thr Ala Leu Ala Tyr Pro Val Gin Ser Pro 

325 330 335 

Gly Val Leu Gly Asn Gin Pro Asp He Val Met Asp Ser Leu Ala Val 

340 345 350 

His Gly Leu Gly Leu Val His Pro Lys Lys Val Phe Asn Phe Tyr Asn 

355 360 365 

Glu Leu His Ala Tyr Leu Ala Ser Cys Gly Val Asp Gly Val Lys Val 

370 375 380 

Asp Val Gin Asn He He Glu Thr Leu Gly Ala Gly His Gly Gly Arg 
385 390 395 400 

Val Ser Leu Thr Arg Ser Tyr His His Ala Leu Glu Ala Ser He Ala 

405 410 415 

Ser Asn Phe Thr Asp Asn Gly Cys He Ala Cys Met Cys His Asn Thr 

420 425 430 

Asp Gly Leu Tyr Ser Ala Lys Gin Thr Ala He Val Arg Ala Ser Asp 

435 440 445 

Asp Phe Tyr Pro Arg Asp Pro Ala Ser His Thr He His He Ser Ser 

450 455 460 

Val Ala Tyr Asn Ser Leu Phe Leu Gly Glu Phe Met Gin Pro Asp Trp 
465 470 475 480 

Asp Met Phe His Ser Leu His Pro Ala Ala Asp Tyr His Ala Ala Ala 

485 490 495 

Arg Ala lie Gly Gly Cys Pro He Tyr Val Ser Asp Lys Pro Gly Asn 
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6 5 66 
500 505 510 

His Asn Phe Asp Leu Leu Lys Lys Leu Val Leu Pro Asp Gly Ser Val 

515 520 525 

Leu Arg Ala Gin Leu Pro Gly Arg Pro Thr Arg Asp Ser Leu Phe Val 

530 535 540 

Asp Pro Ala Arg Asp Arg Thr Ser Leu Leu Lys lie Trp Asn Leu Asn 
545 550 555 560 

Lys Cys Ser Gly Val Val Gly Val Phe Asn Cys Gin Gly Ala Gly Trp 

565 570 575 

Cys Lys He Glu Lys Lys Thr Arg He His Asp Thr Ser Pro Gly Thr 

580 585 590 

Leu Thr Ala Ser Val Cys Ala Ser Asp Val Asp Leu He Thr Gin Val 

595 600 605 

Ala Gly Ala Glu Trp Leu Gly Asp Thr He Val Tyr Ala Tyr Arg Ser 

610 615 620 

Gly Glu Val He Arg Leu Pro Lys Gly Val Ser lie Pro Val Thr Leu 
625 630 635 640 

Lys Val Leu Glu Phe Glu Leu Phe His Phe Cys Pro He Gin Glu He 

645 650 655 

Ala Pro Ser He Ser Phe Ala Ala He Gly Leu Leu Asp Met Phe Asn 

660 665 670 

Thr Gly Gly Ala Val Glu Gin Val Glu He His Asn Arg Ala Ala Thr 

675 680 685 

Lys Thr lie Ala Leu Ser Val Arg Gly Arg Gly Arg Phe Gly Val Tyr 

690 695 700 

Ser Ser Gin Arg Pro Leu Lys Cys Val Val Gly Gly Ala Glu Thr Asp 
705 710 715 720 

Phe Asn Tyr Asp Ser Glu Thr Gly Leu Thr Thr Phe Ser lie Pro Val 

725 730 735 

Ser Pro Glu Glu Met Tyr Arg Trp Ser He Glu He Gin Val 
740 745 750 

[0 17 6]SS1#^: 2 5 * : 

mmcvm ■. 26 h^n^- : mmt 

wMcom-.tm * wm^m. ■ mvtm mdna 
wm 

ATSCAVCCTG ACTGGGATAT GTTCCA 26 
[0177] ffi?U#^- : 2 6 ^m^M : — *£l 

WM<D^ : 26 hsJfnS^- : iMtt 

CGAAGGAYYG AWCCATCAGG AARHAM 26 
[0 1 7 8] 2 7 *^ny-:Mt 

ffl&l&AZ : 253 mmofm : cDNA to mRNA 

rniom ■. ws. mm 

M<?m. : ~ #M * : isUA T-^Xf- (Arabidopsis thaliana) 

GGCTTATGCA ACCTGACTGG GAATGTTCCA TAGTCTACAC CCAACTGCAG AGTACCATGC 60 

TGCAGCGCGT GCAGTGGGTG GATGCGCAAT CTATGTCAGT GATAAGCCAG GCAACCACAA 120 

CTTTGATCTA TTGAGGAAGC TGGTTCTTCC TGATGGTTCA GTTCTTCGGG CTAAGCTCCC 180 

GGGTAGGCCT ACCCGTGACT GCTTATTCGC TGATCCAGCT AGAGATGGGA TCAGCTTGCT 240 


#1^1 1-123080 
68 

253 


(35) 

67 

CAAGATCTGG AAC 
[0 17 9] ffi^lJ#^-: 2 8 
: 10 

Phe Gly Trp Cys Thr Trp Asp Ala Phe Tyr 
15 10 

[0180] rnrnm^- ■. 2 9 xmikomm ■. ^-t^y 

wm<n>^ : 13 uncnmm. -. 

miom :Ti/m 10 -eom^ttlg : 8#B<07 5 yKXaafiAlaXiiCys^ 

mm 

Val Tyr Val Trp His Ala Leu Xaa Gly Tyr Trp Gly Gly 


1 


10 


[0 18 1]IB5)J#*f-: 3 0 
Wm<T>^ : 15 

His Asn Phe Asp Leu Leu Lys Lys Leu Val Leu Pro Asp Gly Ser 
15 10 15 

[132] J—*&mmmcDSDS~#:i)Y7V 

SmiJFPfi ( k D a ) &$tt. 
[133] 57^y-x^an*ffittfc*«-*R)6Saf 


[06 ] y-x&j«»*«o3sgp H^H^^-r 

(DmffiZm-fm. RBAXIiGj, Y«CX{±T2r. M 




(36) 


*IBPP1 1-123 0 
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